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XVI 



ON THB USBPULNBSS OP THB BIATHBMATIC8 ' 



MATHEMATICS originaUy signified any kind of 
discipline or learning, but now it is taken for 
that science which teaches or contemplates what- 
ever is capable of being numbered or measured. 
That part of the mathematics which rdates to num- 
bers (»ily is called oriMfn^tM:; and that which is con- 
cerned about measure in general, whether length, 
breadth, motion, force, &c., is called geometry. 

As to the usefulness of arithmetic, it is well known 
that no business, commerce, trade, or emplojrment 
whatsoever, even from the merchant to the shop- 
keeper, &c., can be managed and carried on without 
the assistance of numbers; for by these the trader 
computes the value of all sorts of goods that he 
dealeth in, does his business with ease and certainty, 
and informs himself how matters stand at any time 
respect to men, money, or merchandise, to 

* Prom the Pennsylvania GauUi, October 30, 1735. 
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profit and loss, whether he goes forward or back- 
ward, grows richer or poorer. Neither is this science 
only useful to the merchant, but is reckoned the 
primum mobile (or first mover) of all mtmdane afiEairs 
in general, and is useful for all sorts and degrees of 
men, from the highest to the lowest. 

As to the usefulness of geometry, it is as certain 
that no curious art or mechanic work can either be 
invented, improved, or performed without its assist- 
ing principles. 

It is owing to this that astronomers are put into 
a way of making their observations, coming at the 
knowledge of the extent of the heavens, the duration 
of time, the motions, magnitudes, and distances of 
the heavenly bodies, their situations, positions, ris- 
ings, settings, aspects, and eclipses; also the measure 
of seasons, of years, and of ages. 

It is by the assistance of this science that geogra^ 
phers present to our view at once the magnitude and 
form of the whole earth, the vast extent of the seas, 
the divisions of empires, kingdoms, and provinces. 

It is by the help of geometry the ingenious mariner 
is instructed how to guide a ship through the vast 
ocean, from one part of the earth to another, the 
nearest and safest way and in the shortest time. 

By help of this science the architects take their 
just measures for the structure of buildings, as pri- 
vate houses, churches, palaces, ships, fortifications, 
&c. 

By its help engineers conduct all their works, take 
the situation and plan of towns, forts, and castles, 
measure their distances from one another, and carry 
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their measures into places that are only accessible of 
the eye. 

From hence also is deduced that admirable art of 
drawing sun-dials on any plane howsoever situate, 
and for any part of the world, to point out the exact 
time of the day, sun's declination, altitude, ampli- 
tude, azimuth, and other astronomical matters. 

By geometry the surveyor is directed how to draw 
a map of any country, to divide his lands, and to lay 
down and plot any piece of ground, and thereby 
discover the area in acres, rods, and perches; the 
ganger is instructed how to find the capacities or 
soUd contents of all kinds of vessds, in barrels, 
gallons, bushels &c.; and the measurer is furnished 
with rules for finding the areas and contents of 
superficies and solids, and casting up all manner 
of workmanship. All these and many more useful 
arts too many to be entunerated here, wholly de- 
pend upon the aforesaid sciences — ^viz., arithmetic 
and geometry. 

This science is descended from the infancy of the 
world, the inventors of which were the first propa- 
gators of human kind, as Adam, Noah, Abraham, 
Ifoses, and divers others. 

There has not been any science so much esteemed 
and honored as this of the mathematics, nor with so 
much industry and vigilance become the care of great 
men, and labored in by the potentates of the world, 
— ^viz., emperors, kings, princes, &c. 

Mathematical denumstratians are a logic of as much 
or more use than that commonly learned at schools, 
serving to a just formation of the mind, enlarging its 
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capacity, and strengthening it so as to render the 
same capable of exact reasoning, and discerning 
truth from falsehood in all occurrences, even sub- 
jects not mathematical. For which reason, it is 
said, the Egyptians, Persians, and Lacedaemonians 
seldom elected any new kings but such as had some 
knowledge in the mathematics, imagining those who 
had not, men of imperfect judgments and unfit to 
rule and govern. 

Though Plato's censure, that those who did not 
understand the 117th proposition of the 13th book of 
Euclid's Elements ought not to be ranked amongst 
rational creatures, was unreasonable and unjust; 
yet to give a man the character of universal learning, 
who is destitute of a competent knowledge in the 
mathematics, is no less so. 

The usefulness of some particular parts of the 
mathematics in the common affairs of human life 
has rendered some knowledge of them very necessary 
to a great part of mankind, and very convenient to 
all the rest that are any way conversant beyond the 
limits of their own particular callings. 

Those whom necessity has obliged to get their 
bread by manual industry, where some d^[ree of art 
is required to go along with it, and who have had 
some insight into these studies, have very often found 
advantages from them sufficient to reward the pains 
they were at in acquiring them. And whatever may 
have been imputed to some other studies, under the 
notion of insignificancy and loss of time, yet these, I 
believe, never caused repentance in any, except it 
was for their remissness in the prosecution of them* 
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Philosophers do generally affirm that human 
knowledge to be most excellent which is conversant 
amongst the most excellent things. What science 
then can there be more noble, more excellent, more 
useful for men, more admirably high and demonstra- 
tive, than this of the mathematics? 

I shall conclude with what Plato says in the 
seventh book of his Republic with regard to the ex- 
cellence and us^ulness of geometry, being to this 
purpose; 

Dear friend; you see then that mathematics are 
because by the exactness of the method 
we get a habit of using our minds to the best advan- 
tage. And it is remarkable that all men being 
capable by nature to reason and understand the 
sciences, the less acute, by studying this, though use- 
less to them in every* other respect, will gain this 
advantage — ^that their minds will be improved in 
leasonii^ aright; for no study employs it more, nor 
makes it susceptible of attention so much; and those 
who we find have a mind worth cultivating ought to 
apply themselves to this study." 



« 
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XVII 



ON TRUE HAPPINBSS ' 

The desire of happiness in general is so natural to 
us that all the world are in pursuit of it ; all have this 
one end in view, though they take such different 

> Prom the Pennsylvania GatutU^ November so, 1735. 
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methods to attain it, and are so much divided in 
their notions of it. 

Evil, as evil, can never be chosen; and though 
evil is often the effect of our own choice, yet we 
never desire it but under the appearance of an 
imaginary good. 

Many things we indulge ourselves in may be con- 
sidered by us as evils, and yet be desirable; but then 
they are only considered as evils in their effects and 
consequences, not as evils at present and attended 
with immediate misery. 

Reason represents things to us not only as they 
are at present, but as they are in their whole nature 
and tendency; passion only r^;ards them in their 
former light. When this governs us we are r^;ard-> 
l6ss of the future, and are only affected with the 
present. It is imjxDssible ever to enjoy ourselves 
rightly if our conduct be not such as to preserve the 
harmony and order of our faculties atid the original 
frame and constitution of our minds; all true happi- 
ness, as all that is truly beautiful, can only result 
from order. 

Whilst there is a conflict betwixt the two prin- 
ciples of passion and reason, we must be miserable in 
proportion to the struggle, and when the victory is 
gained and reason so far subdued as seldom to 
trouble us with its remonstrances, the happiness 
we have then is not the happiness of our rational 
nature, but the happiness only of the inferior 
and sensual part of us, and consequently a very low 
and imperfect happiness to what the other would 
have afforded us. 
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If we reflect upon any one passion and dispoeition 
of mind abstract from virtue, we shall soon see the 
disconnexion between that and true, solid happiness* 
It is of the very essence, for instance, of envy to be 
uneasy and disquieted. Prvle meets with provoca* 
tions and disturbances upon almost every occasion,. 
Covetousness is ev/er -attended with solicitude 'and 
anxiety. Ambition has its disappointments to sour 
us, but never the good fortune to satisfy us; its ap- 
])etite grows the keener by indulgence, and all we 
can gratify it with at present serves but the more to 
inflame its insatiable desires. 

The passions, by being too much conversant with 
earthly objects, can never fix in us a proper com- 
posure and acquiescence of mind. Nothing but an « 
indifference to the things of this world, an entire 
submission to the will of Providence here, and a 
well-grounded expectation of happiness hereafter* 
can give us a true satisfactory enjoyment of our- 
selves. Virtue is the best guard against the many ^ 
unavoidable evils incident to us ; nothing better alle- 
viates the weight of the afflictions or 'gives a truer 
relish of the blessings of human life. 

What is without us has not the least connexion 
with happiness only so far as the preservation of our 
lives and health depends upon it. Health of body, 
though so far necessary that we cannot be perfectly 
happy without it, is not sufficient to make us happy 
of itself. Happiness springs immediately from the 
mind; health is but to be considered as a condition 
or circumstance, without which this happiness can- 
not be tasted pure and unabated. 
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Virtue is the best preservative of health, as it pre- 
scribes temperance and such a refutation of our pas- 
sions as is most conducive to the well-being of the 
animal economy, so that it is at the same time the 
only true happiness of the mind and the best means 
of preM^fving the health of the body. 

If our desires are to the things of this world, they 
are never to be satisfied. If our great view is upon 
those of the next, the expectation of them is an 
infinitely higher satisfaction than the enjoyment of 
those of the present. 

There is no happiness then but in a virtuous and 
self-approving conduct. Unless our actions will bear 
the test of our sober judgments and reflections upon 
them, they are not the actions and consequently not 
the happiness of a rational being. 



XVIII 

ON GOVBRNMBNT. — ^NO. I ' 

Government is aptly compared to architecture; if 
the superstructure is too heavy for the foundation 
the building totters, though assisted by outward 
props of art. But leaving it to everybody to mould 
the similitude according to his particular &ncy, I 
shall only observe that the people have made the 
most considerable part of the l^slature in every 
free state; which has been more or less so in propor- 
tion to the share they have had in the administration 
of affairs. The English constitution is fixed on the 
strongest basis; we choose whomsoever we please 

> From the P^muybiamia Gawfttg, April i, 1736. 
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for our reptresentatives, and thus we have all the 
advantages of a democracy without any of its incon- 
veniences. 

Popular governments have not been framed with- 
out the wisest reasons. It seemed highly fitting that 
the conduct of magistrates, created by and for the * 
good of the whole, should be nmde liable to ike in- 
spection and animadversion of the whole. Besides, 
there could not be a more potent counterpoise to the 
designs of ambitious men than a mtdtitude that 
hated and feared ambition. Moreover, the power 
they possessed, though great collectively, yet, being 
distributed among a vast number, the share of each 
individual was too inconsiderable to lay him under 
any temptations of turning it to a wrong use. Again, 
a body of people thus circumstanced cannot be sup- 
posed to judge amiss on any essential points; for if 
they decide in favor of themselves, which is ex- 
tremely natural, their decision is just, inasmuch as 
whatever contributes to their benefit is a general 
benefit and advances the real public good. Hence 
we have an easy solution of the sophism, so often pro- 
posed by the abettors of tyranny, who tell us that 
when differences arise between a prince and his sub- 
jects the latter are incapable of being judges of the 
controversy, for that would be setting up judge and 
party in the same person. 

Some foreigners have had a truer idea of our con- 
stitution. We read in the Memoirs of the late Arch- 
bishop of Cambray, Fenelon, the celebrated author 
of Telemachus, a conversation which he had with the 
Pretender (son of James the Second, of England): 
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** If ever you come to fhe crown of England/' says 
the bishop, ''you will be a happy prince; with an 
unlimited power to do good and only restrained from 
doing evil." A blunt Briton, perhaps, would have 
said in plain English: ** You'll be at liberty to do as 
much good as you please, but, by G — , you shall 
do us no hurt." The bishop sweetened the pill; for 
such it would appear in its simple form to a n:iind 
fraught with notions of arbitrary power and edu- 
cated among a people who, with the utmost sim- 
plicity, boast of their slavery. 

What can be more ridiculous than to hear them 
frequently object to the English gentlemen that 
travel in their country, "What is your king? Com- 
mend me to our grand monarch, who can do what- 
ever he pleases."' But bulging pardon of these 
facetious gentlemen, whom it is not my intention to 
disturb in their many notions of government, I shall 
go on to examine what were the sentiments of the 
ancient Romans on this head. 

We find that their dictator, a magistrate never 
created but in cases of great extremity, vested with 
power as absolute during his office (which never 
exceeded six months) as the greatest kings were 
never possessed of, — ^this great ruler was liable to be 
called to an account by any of the tribunes of the 
people,* whose persons were at the same time ren- 
dered sacred by the most solemn laws. 

< Qti'est ce que voire roi? Pftrlex-moi de noire grand monarqtie, 
flKMrbleuI qtd peui laire iooi ce qu'il veni. 

* Si aniiqtras animus pletn Romans eaaei (says one of ihe iribones), 
andaciier se laitinim futsse de abrogando Q. Pabii [diciaioris] imperio. 
•— r. Lw»t Hb. zadi. cap. 25. 
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This is evident proof that the Romans were of 
opinion that the people could not in any sense divest 
themselves of the supreme authority by oonf erring the 
most extensive power they possibly could imagine, 
on one or more persons acting as magistrates. 

This appears still more evident in remarking that 
the people sat as umpire of the differences which had 
arisen between the dictator and senate in the case of 
young Pabius.' 

The great deference which Cicero paid to the 
judgment of the Roman people appears by those 
inimitable orations of which they were the sole 
judges and auditors. That great orator had a just 
opinion of their understanding. Nothing gave him 
a more sensible pleasure than their approbation. 
But the Roman populace were more learned than 
ours, more virtuous perhaps, but their sense of dis- 
cernment was not better than ours. However, the 
judgment of a whole people, especially of a free 
people, is looked upon to be infallible, so that it has 
become a common proverb that the voice of God is 
the voice of the people, Vox Dei est populi vox. And 
this is tmiversally true while they remain in their 
jxroper sphere, unbiased by faction, undeluded by the 
tricks of designing men. 

Thank God! we are in the full enjoyment of all 
these privil^es. But can we be taught to prize 
them too much? or how can we prize them equal to 
their value if we do not know their intrinsic worth, 

' Tribttnos plebis appello (says an illtistiiotis senator to the dictator), 
et provoco ad populum, eumque tibi, fugienti senatds judidum, 
jodioem fero. — T. lAv,^ lib. viii. cap. 33. 
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and that they are not a gift bestowed upon us by 
other men, but a right that belongs to us by the laws of 
God and naturef 

Sinoe they are our right, let us be vigilant to pre- 
serve them uninfringed and free from encroach- 
ments. If animosities arise and we should be 
obliged to resort to party, let each of us range him- 
self on the side which unfurls the ensigns of public 
good. Faction will then vanish, which, if not timely 
suppressed, may overturn the balance, the palladium 
of liberty, and crush us under its ruins. 

The design of this paper is to assert the common 
rights of mankind by endeavouring to illustrate eter- 
nal truths that cannot be ^laken even with the 
foundations of the world. 

I may take another opporttmity to show how a 
government founded on tihese principles rises into 
the most beautiful structure, with all the graces of 
83rmmetry and proportion, as much different from 
that raised on arbitrary power as Roman architec- 
ture from a Gothic building. 



ON GOVERNMENT. — ^NO. II * 

An ancient sage of the law * says: " The King can 
do no wrong, for, if he doeth wrong, he is not the 
King."^ And in another place: "When the King 
doth justice, he is God's vicar; but when he doth 

' Prom the Pnmsylvania GcuutU, April 8, 1736. 
• Bracton: De Legibus et Consuttudinibus An^l4m; an author of 
great weight, contemporary with Heniy the Third. 
3 Rex non iacit tnjuriam, qnia, ti faeit Injuriam, non est 
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unjustly, he is the agent of the Devil/' ' The polite- 
ness of the later times has given a softer turn to the 
expression. It is now said: The King can do no 
wrongs but his ministers may. In allusion to this the 
P&rliament of 1641 declared they made war against 
the King for the King's service. But his Majesty 
affirmed that such a distinction was absurd; though, 
by the way, his own creed contained a greater ab- 
surdity, for he believed he had an authority from 
God to oppress the subjects whom by the same au- 
thority he was obliged to cherish and defend. Aris- 
totle calls all princes tyrants, from the moment they 
set up an interest different from that of their subjects ; 
and this is the only definition he gives us of tyranny. 
Our own countryman before cited and the sagacious 
Greek both agree on this point, that a governor who 
acts contrary to the ends of government loses the 
title bestowed on him at his institution. It would 
be highly improper to give the same name to things 
of different qualities or that produce different effects. 
Matter, while it communicates heat, is generally 
called fire, but when the flames are extinguished the 
appellation is changed. Sometimes indeed the same 
sound serves to express things of a contrary nature, 
but that only denotes a defect or poverty in the 
language. 

A wicked prince imagines that the crown receives 
a new lustre from absolute power, whereas every 
step he takes to obtain it is a forfeiture of the crown, 
conduct is as foolish as it is detestable; he 



s Dttm facit justitiam, vicaritis est Regis setemi; minister autem 
Diaboti, ditin decltnet ad tnjuriam. 
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aims at glory and power, and treads the path that 
leads to dishonor and contempt; he is a plague to 
his country, and deceives himself. 

During the inglorious reigns of the Stuarts (except 
a part of Queen Anne's), it was a perpetual struggle 
between them and the people: those endeavouring 
to subvert, and these bravely opposing the sub- 
verters of liberty. What were the consequences? 
One lost his life on the scaffold, another was ban- 
ished. The memory of all of them stinks in the 
nostrils of every true lover of his country; and 
their history stains with indelible blots the English 
annals. 

The reign of Queen Elizabeth furnishes a beauti- 
ful contrast. All her views centred in one object, 
which was the public good. She made it her study 
to gain the love of her subjects, not by flattery or 
little soothing arts, but by rendering them sub- 
stantial favors. It was far from her policy to 
encroach on their privil^es; she augmented and 
secured them. 

And it is remarked to her eternal honor, that the 
acts presented to her for her royal approbation 
(forty or fifty of a session of Parliament) were 
sign^ without examining any farther than the 
titles. This wise and good Queen only reigned for 
her people, and knew that it was absurd to imagine 
they would promote any thing contrary to their 
own interests, which she so studiously endeavoured 
to advance. On the other hand, when this Queen 
asked money of the Parliament they frequently gave 
her more than she demanded, and never inquired 
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how it was disposed of, except for form's sake, being 
fully convinced she would not employ it but for 
the general welfare. Happy princes, happy people! 
What harmony, what mutual confidence! Seconded 
by the hearts and purses of her subjects, she crushed 
the exorbitant power of Spain, which threatened 
destruction to England and chains to all Europe. 
That monarchy has ever since pined under the 
stroke, so that now, when we send a man-of-war or 
two to the West Indies, it puts her into such a panic 
fright that if the galleons can steal home she sings 
TV Deum as for a victory. 

This is a true picture of government; its reverse 
is tyranny. 



XIX 



ON DISCOVERIES' 

The world but a few ages since was in a very poor 
condition as to trade and navigation; nor indeed 
were they much better in other matters of useful 
knowledge. It was a green-headed time ; every use- 
ful improvement was hid from them; they had 
neither looked into heaven nor earth, into the sea 
nor land, as has been done since. They had philo- 
sophy without experiments, mathematics without 
instruments, geometry without scale, astronomy 
without demonstration. 

They made war without powder, shot, cannon, or 

' Fnnn the Pennsylvania GoMetU, October 14, 1736. 
n.— •. 
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mortars; nay, the mob made their bonfires without 
sqtiibs or crackers. They went to sea without com- 
pass, and sailed without the needle. They viewed 
the stars without telescopes, and measured latitudes 
without observation. Learning had no printing- 
press, writing no paper, and paper no ink. The 
lover was forced to send his mistress a deal board 
for a love-letter, and a billet-doux might be about 
the size of an ordinary trencher. They were clothed 
without manufacture, and their ridiest robes were 
the skins of the most formidable monsters. They 
carried on trade without books, and correspondence 
without posts; their merchants kept no accounts, 
their shopkeepers no cash-books; they had surgery 
without anatomy, and physicians without the 
materia medica; they gave emetics without ipecacu- 
anha, drew blisters without cantharides, and cured 
agues without the bark. 

As for geographical discoveries, they had neither 
seen the North Cape, nor the Cape of Good Hope 
south. All the discovered inhabited world which 
they knew and conversed with was circumscribed 
within very narrow limits, viz., France, Britain, 
Spain, Italy, Germany, and Greece ; the lesser Asia, 
the west part of Persia, Arabia, the north parts of 
Africa, and the islands of the Mediterranean sea, 
and this was the whole world to them ; not that even 
these countries were fully known either, and several 
parts of them not inquired into at all. Germany 
was known little further than the banks of the Elbe; 
Poland as little beyond the Vistula, or Hungary as 
little beyond the Danube; Muscovy or Russia per- 
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fectly unknown, as much as China beyond it; and 
bidia only by a little commerce upon the coast about 
Surat and Malabar. Africa had been more unknown, 
butby the ndn of the Carthaginians; all the western 
coast of it was sunk out of knowledge again and for- 
gotten; the northern coast of Africa, in the Medi- 
terranean, remained known, and that was all; for 
the Saracens overrunning the nations which were 
planted there ruined commerce as well as religion. 
The Baltic sea was not discovered, nor even the 
navigation of it known; for the Teutonic knights 
came not thither till the thirteenth century. 

America was not heard of, nor so much as a sug- 
gestion in the minds of men that any part of the 
world lay that way. The coasts of Greenland, or 
Spitsbeigen, and the whale-fishing not known; the 
best navigators in the world, at that time, would 
have fled from a whale with much more fright and 
horror than from the Devil in the most terrible 
shapes they had been told he appeared in. 

The coasts of Angola, Congo, the Gold and the 
Grain coasts, on the west side of Africa, whence, 
since that time, such immense wealth has been 
drawn, not discovered, nor the least inquiry made 
after them. All the East India and China trade, not 
only tmdiscovered, but out of the reach of expecta- 
tion! Coffee and tea (those modem blessings of 
mankind) had never been heard of. All the un- 
bounded ocean we now call the South Sea was hid 
and tmknown. All the Atlantic ocean beyond the 
mouth of the Straits was frightf td and terrible in the 
distant prospect, nor durst any one peep into it. 
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otherwise than as they might creep along the coast 
of Africa, towards Sallee or Santa Cruz, The North 
Sea was hid in a veil of impenetrable darkness. The 
White Sea, or Archangel, was a very modem discov- 
ery ; not found out till Sir Hugh Willoughby doubled 
the North Cape, and paid dear for the adventure, 
being frozen to death with all his crew, on the coast 
of Lapland; while his companions' ship, with the 
famous Mr. Chancellor, went on to the gulf of Russia, 
called the White Sea, where no Christian strangers 
had ever been before him. 

In these narrow circumstances stood the world's 
knowledge at the beginning of the fifteenth century, 
when men of genius began to look abroad and about 
them. Now, as it was wonderful to see a world so 
full of people, and people so capable of improving, 
yet so stupid and so blind, so ignorant and so per- 
fectly unimproved; it was wonderful to see with 
what a general alacrity they took the alarm, almost 
all together, preparing themselves as it were on a 
sudden, by a general inspiration, to spread know- 
ledge through the earth and to search into every 
thing that it was possible to uncover. 

How surprising is it to look back so little a way 
behind us and see that even in less than two hundred 
years all this (now so self-wise) part of the world did 
not so much as know whether there was any such 
place as a Russia, a China, a Guinea, a Green- 
land, or a North Cape! That as to America, it 
was never supposed there was any such place ; 
neither had the world, though they stood upon the 
shoulders of four thousand years' experience, the 
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least thought so much as that there was any land 
that way! ' 

As they were ignorant of places, so of things also; 
so vast are the improvements of science that all our 
knowledge of mathematics, of nature, of the bright- 
est part of htmian wisdom, had their admission 
among us within these two last centuries. 

What was the world, then, before? And to what 
were the heads and hands of mankind applied? The 
ridh had no commerce, the poor no employment; 
war and the sword was the great field of honor, the 
stage of preferment; and you have scarce a man 
eminent in the world for any thing before that time 
but for a furious, outrageous falling upon his fellow- 
creatures, like Nimrod and his successors of modem 
memory. 

The world is now daily increasing in experimental 
knowledge; and let no man flatter the age with pre- 
tending we have arrived at a perfection of discov- 



What 's now discovered only serves to show, 

That nothing 's known to what is yet to know. 

' Scandinavian literature was less known when this was written than 
at present. The learned suppose that the Icelandic Saoas have 
thrown new light upon the history of early discoveries, and that there 
IS good evidence for believing that the American continent was known 
to the Norwegians more than four hundred years before the birth of 
Columbus. — See Wheaton's History of ike Northmen^ chap. ii. The 
best opportunity was afforded to Mr. Wheaton, during his residence 
in a public capacity at Copenhagen, of ascertaining the genuineness 
and authenticity of these ancient records, and he appears to place full 
confidence in them. His opinion is, however, that "the illustrious 
Genoese" could not have had the slightest knowledge of the dis- 
coveries of those Northern adventurers, and that the colony begun by 
them was probably cut off at an early period in the same manner 
ss the first establishments in Greenland. — Eo. 
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XX 

THE WASTE OP LIFE ' 

Anergiis was a gentleman of a good estate; he 
was bred to no business and could not contrive how 
to waste his hours agreeably; he had no relish for 
any of the proper works of life, nor any taste at all 
for the improvements of the mind; he spent gener- 
ally ten hours of the four-and- twenty in his bed; he 
dozed away two or three more on his couch, and as 
many were dissolved in good liquor every evening if 
he met with company of his own hiunor. Five or 
six of the rest he satmtered away with much indo- 
lence; the chief business of them was to contrive 
his meals, and to feed his fancy beforehand with the 
promise of a dinner and supper; not that he was so 
absolute a glutton, or so entirely devoted to appe- 
tite, but chiefly because he knew not how to employ 
his thoughts better he let them rove about the sus- 
tenance of his body. Thus he had made a shift to 
wear oflF ten years since the paternal estate fell into 
his hands ; and yet, according to the abuse of words 
in our day, he was called a man of virtue, because 
he was scarce ever known to be quite dnmk, nor 
was his nature much inclined to lewdness. 

One evening as he was musing alone, his thoughts 
happened to take a most unusual ttmi, for they cast 
a glance backward and began to reflect on his man- 
ner of life. He bethought himself what a ntunber 
of living beings had been made a sacrifice to sup- 

I Prom the Pennsylvania GoMette, November i8, 1736. 
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port his carcass, and how much com and wine had 
been mingled with those offerings. He had not 
qtiite lost all the arithmetic that he had learned when 
he was a boy, and he set himself to compute what 
he had devoured since he came to the age of man. 

" About a dozen of feathered creatures, small and 
great, have, one week with another," said he, '' given 
up their lives to prolong mine, which in ten years 
amounts to at least six thousand. 

" Fifty sheep have been sacrificed in a year, with 
half a hecatomb of black cattle, that I might have 
the choicest part offered weekly upon my table. 
Thus a thousand beasts out of the flock and the herd' 
have been slain in ten years' time to feed me, besides 
what the forest has supplied me with. Many hun- 
dreds of fishes have, in all their varieties, been robbed 
of life for my repast, and of the smaller fry as many 
thousands. 

"A measure of com would hardly afl^ord me fine 
flour enough for a month's provision, and this arises 
to above six score bushels; and many hogsheads of 
ale and wine and other liquors have passed throtigh 
this body of mine, this wretched strainer of meat and 
drink. 

" And what have I done all this time for God or 
man? What a vast profusion of good things upon a 
useless life and a worthless liver! There is not the 
meanest creature among all these which I have de- 
voured but hath answered the end of its creation 
better than I. It was made to support human 
nature, and it hath done so. Every crab and oyster 
I have eat, and every grain of com I have devoured. 
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hath filled up its place in the rank of beings with 
more propriety and honor than I have done, O 
shameful waste of life and time!'^ 

In short, he carried on his moral reflections with 
so just and severe a force of reason as constrained 
him to change his whole course of life, to break oflE 
his follies at once and to apply himself to gain some 
useful knowledge when he was more than thirty 
years of age. He lived many following years with 
the character of a worthy man and an excellent 
Christian; he performed the kind offices of a good 
neighbour at home, and made a shining figure as a 
patriot in the senate-house ; he died with a peaceful 
conscience, and the tears of his cotmtry were dropped 
upon his tomb. 

The world that knew the whole series of his life 
stood amazed at the mighty change. They beheld 
him as a wonder of reformation, while he himself 
confessed and adored the Divine power and mercy 
which had transformed him from a brute to a man. 

But this was a single instance; and we may 
almost venture to write miracle upon it. Are there 
not numbers of both sexes among our young gentry 
in this degenerate age, whose lives thus run to utter 
waste, without the least tendency to usefulness? 

When I meet with persons of such a worthless 
character as this it brings to my mind some scraps 
of Horace : 

Nos nttmerus suxnus, et fniges consumere nati, 

Alcinoique 

juventus, 

Cui pulchrum fuit in medios dormire dies, &c. 
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PARAPHRASB 

There are a number of us creep 
Into this world, to eat and sleep ; 
And know no reason why they 're bom. 
But merely to consume the com. 
Devour the cattle, fowl, and fish, 
And leave behind an empty dish. 
Though crows and Ravens do the same. 
Unlucky birds of hateftd name, 
Ravens or crows might fill their places, 
And swallow com and eat carcdses. 
Then, if their tomb-stone, when they die» 
Be n't taught to flatter and to lie. 
There 's nothing better will be said, 
Than that they 've eat up all their breads 
Drunk aU their drink, and gone to bed. 

There are other fragments of that heathen poet 
which occur on such occasions; one in the first of 
his Satires, the other in the last of his Epistles, which 
seem to represent hfe only as a season of luxury: 

. . . Exacto contentus tempore vitae 
Cedat, uti conviva satur. 

Lusisti satis, edisti satis, atque bibisti; 
Tempus abire tibi est. 

Which may be thus put into English : 

Life 's but a feast; and when we die, 
Horace would say, if he were by : 
"Friend, thou hast eat and drunk enough, 
*T is time now to be marching off; 
Then like a well-fed guest depart. 
With cheerful looks, and ease at heart; 
Bid all your friends good night, and say. 
You *ve done the business of the day,*' 
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XXI 

NECESSARY HINTS TO THOSE THAT WOULD BE RICH 

The xise of money is all the advantage there is in 
having money. 

For six pounds a year you may have the use of 
one hundred pounds, provided you are a man of 
known prudence and honesty. 

He that spends a groat a day idly spends idly 
above six potmds a year, which is the price for the 
use of one hundred potmds. 

He that wastes idly a groat's worth of his time 
per day, one day with another, wastes the privilege 
of using one hundred pounds each day. 

He that idly loses five skillings' worth of time 
loses five shillings, and might as prudently throw 
five shillings into the sea. 

He that loses five shillings, not only loses that 
stmi, but all the advantage that might be made by 
turning it in dealing, which, by the time that a 
young man becomes old, will amount to a consider- 
able sum of money. 

Again, he that sells upon credit asks a price for 
what he sells equivalent to the principal and inter- 
est of his money for the time he is to be kept out of 
it; therefore he that buys upon credit pays interest 
for what he buys, and he that pays ready money 
might let that money out to use; so that he that 
possesses any thing he has bought, pays interest for 
the use of it. 

Yet, in bujring goods, it is best to pay ready money , 
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because he that sells upon credit expects to lose five 
per cent by bad debts; therefore he charges, on all 
he sells upon credit, an advance that shall make up 
that deficiency. 

Those who pay for what they buy upon credit pay 
their share of this advance. 

He that pays ready money escapes, or may escape* 
that charge. 

A penny saved is two pence clear, 
A pin a day 's a groat a year. 



XXII 



THE WAY TO WEALTH 

AS CLEARLY SHOWN IN THB PRBFACB OP AN OLD ALMANAC BNTITLBD 

"poor RICHARD IMPROVBD" > 

Courteous Reader: 

I have heard that nothing gives an author so great 
pleasure as to find his works respectfully quoted by 
others. Judge, then, how much I must have been 
gratified by an incident I am going to relate to you. 
I stopped my horse lately where a great ntmiber of 
people were collected at an auction of merchants* 

' In December of the year 173a Franklin commenced the publica* 
tion of what he styled Poor RicharcTs Almanac, price 5 pence. It 
attained an astonishing poptdarity at once. Three editions were sold 
within the month of its appearance. The average sale for twenty- 
five years was ten thotssand a year. He was sometimes obliged to 
put it to press in October to get a supply of copies to the remote colonies 
by the beginning of the year. It has been translated into nearly if 
not quite every written language, and several different translations 
of it Jiave been made into the French and German. It contains some 
of the best fun as well as the wisest counsel that ever emanated from 
his pen. 
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goods. The hour of the sale not being come, they 
were conversing on the badness of the times; and 
one of the company callecl to a plain, dean, old man, 
with white locks: "Pray, Father Abraham, what 
think you of the times? Will not these heavy taxes 
quite ruin the coimtry? How shall we ever be able 
to pay them? What would you advise us to do?'' 
Father Abraham stood up and repUed: "If you 
would have my advice, I will give it you in short; 
for A word to the wise is enough, as Poor Richard 
says." They joined in desiring him to speak his 
mind, and gathering rotmd him he proceeded as 
follows: 

"Friends,'* said he, "the taxes are indeed very 
heavy, and if those laid on by the government were' 
the only ones we had to pay, we ntiight more easily 
discharge them, but we have many others and mudi 
more grievous to some of us. We are taxed twice 
as much by our idleness, three times as much by our 
pride, and four times as much by our folly, and from 
these taxes the commissioners cannot ease or deliver 
us by allowing an abatemeijt. However, let us 
hearken to good advice and something may be done 
for us; God helps them that help themselves, as Poor 
Richard says. 

" I. It would be thought a hard government that 
should tax its people one-tenth part of their time, to 
be employed in its service, but idleness taxes many 
of us much more; sloth by bringing on diseases, 
absolutely shortens life. Sloth, like rust, consumes 
faster than labor wears, while the used key is always 
bright, as Poor Richard says. But dost thou love life. 
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then do not squander time, for that is the stuff life is 
made of, as Poor Richard says. How mudi more 
than is necessary do we spend in sleep, forgetting 
that The sleeping fox catches no poultry, and that 
There will he sleeping enough in the gfrave, as Poor 
Richard says. 

'' // time be of all things the most precious, wasting 
time must be, as Poor Richard says, the greatest prodi- 
gality, since, as he elsewhere tells us, Lost time is 
never found again, and what we call time enough 
always proves little enough. Let us then up and be 
doing, and doing to the purpose; so by diligence 
shall we do more with less perplexity. Slotit makes 
all tilings difficult, but industry all things easy; and 
He that riseth late must trot all day, and shall scarce 
overtake his business at night; while Laziness travels 
so slowly that Poverty soon overtakes him. Drive thy 
business, let not that drive thee; and Early to bed and 
early to rise, makes a man healthy, wealthy, and wise, 
as Poor Richard says. 

" So what signifies wishing and hoping for better 
times? We may make these times better if we 
bestir ourselves. Industry need not wish, and he that 
lives upon hopes will die fasting. There are no gains 
without pains; then help, hands, for I have no lands; 
or if I have they are smartly taxed. He that hath a 
trade hath an estate, and he that hath a calling hath an 
office of profit and honor, as Poor Richard' says ; but 
then the trade must be worked at and the calling 
followed, or neither the estate nor the office wiU 
enable us to pay otir taxes. If we are industrious 
we shall never starve, for At the working man's house 
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kmngjgr looks in hut dares not enter. N(^ will the 
bailiff nor the constable enter, for Industry pays 
debts, vshile despair increaseth them. What though 
you have found no treasure, nor has any rich rda- 
tion left you a l^;acy, Diligence is the mother of good 
luck, and God gives all things to industry. Then 
plough deep while sluggards sleep, and you shall have 
com to seU and to keep. Work while it is called 
to-day, for you know not how much you may be hin- 
dered to-morrow. One to-day is worth two to-mor- 
rows, as Poor Richard says; and further, Never 
leave thai tUl to-morrow which you can do to-day. If 
you were a servant would not you be ashamed that 
a good master should catch you idle? Are you then 
your own master? Be ashamed to catch yourself 
idle when there is so much to be done for yourself, 
your family, your country, and your king. Handle 
your tools without mittens; remember that The cat 
in gloves catches no mice, as Poor Richard says. It 
is true there is much to be done, and perhaps you 
are weak-handed, but stick to it steadily and you 
win see great effects; for Constant dropping wears 
away stones; and By diligence and patience the mouse 
ate in two the cable; and Little strokes fell great oaks. 
" Methinks I hear some of you say, ' Must a man 
afford himself no leisure?' I will tell thee, my 
friend, what Poor Richard says: Employ thy time 
well, if thou meanest to gain leisure; and, since thou 
art not sure of a minute, throw not away an hour. 
Leisure is time for doing something useful; this 
leisure the diligent man will obtain, but the lazy 
man never; for A life of leisure and a life of laziness 
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m% tuoo things. Many^ without tabor, would Hoe by 
thoir wits only , but they break for want of stock; whaeBB 
industry gives comfort and plenty and respect. Fly 
pleasures, and they will follow you. The diligent 
spinner has a large shift; and now I have a sheep and 
a cow, everybody bids me good morrow. 

** II. But with our industry we must likewise be 
steady, settled, and careful, and oversee our own 
afEairs with our own eyes, and not trust too mudi 
to others; for, as Poor Richard says: 

I n€Vir saw an oft retncvid trg€. 

Nor y€t an ofP-retncvid famUy, 

That throve so well as these tiiat ssttUd be. 

And again, Three removes are as bad as a fire; and 
again, Keep thy shop, and thy shop will keep thee; and 
again: // you would have your business done, go; if 
not, send. And again: 

He that by the plough would thrive. 
Himself must either hold or drwe. 

And again. The eye of a master will do more work than 
both his hands; and again, Want of care does us more 
damage than want of knowledge; and again. Not to 
oversee workmen is to leave them your purse open. 
Trusting too much to others' care is the ruin of 
many; for, In the affairs of this world men are saved, 
not by faith, but by the want of it; but a man's own 
care is profitable; for, // you would have a faithful 
servant, and one that you like, serve yourself. A little 
neglect may breed great mischief; for want of a nail 
the shoe was lost; for want of a shoe the horse was lost; 
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and for want of a horse the rider was last, being over- 
taken and slain by the enemy; all for want of a little 
care about a horse-shoe nail. 

" III. So mtich for industry, my friends, and at- 
tention to one's own business; but to these we must 
add frugality, if we would make our industry more 
certainly successful. A man may, if he knows not 
how to save as he gets, keep his nose all his life to 
the grindstone and die not worth a groat at last. 
A fat kitchen makes a lean wUl; and 

Many estates are spent in the getting^ 

Since women for tea forsook spinning and knittings 

And men for punch forsook hewing and splitting. 

If you would be wealthy, think of saving as well cts of 
getting. The Indies have not made Spain rich, because 
her outgoes are greater than her incomes. 

" Away then with your expensive follies, and you 
will not then have so much cause to complain of 
hard times, heavy taxes, and chargeable families; 
for 

Women and wine, game and deceit. 
Make the wealth small and the want great. 

And further, What maintains one vice would bring up 
two children. You may think, perhaps, that a little 
tea, or a little punch now and then, diet a little more 
costly, clothes a little finer, and a little entertain- 
ment now and then, can be no great matter; but 
remember, Many a little makes a mickle. Beware of 
little expenses: A small leak will sink a great ship, 
as Poor Richard says; and again, Who dainties love^ 



<736] Benjamin Franklin 33 

shall beggars prove; and moreover, Fools make feasts, 
and wise men eat them. 

''Here you are all got together at this sale of 
fineries and knick-knacks. You call them goods; 
but if you do not take care they will prove evils to 
some of you. You expect they will be sold cheap, 
and perhaps they may for less than they cost; but 
if you have no occasion for them they must be dear 
to you. Remember what Poor Richard says: Bny 
what thou hast no need of, and ere long thou shalt sell 
thy necessaries. And again, At a great pennyworth 
pause a while. He means, that perhaps the cheap- 
ness is apparent only, and not real; or the bargain, 
by straitening thee in thy business, may do thee 
more harm than good. For in another place he 
says. Many have been ruined by buying good penny- 
worths. Again, It is foolish to lay out money in a 
purchase of repentance; and yet this folly is practised 
every day at auctions for want of minding the 
Almanac. Many a one, for the sake of finery on the 
back, have gone with a hungry belly and half-starved 
their families. Silks and satins, scarlet and velvets, 
put out the kitchen fire, as Poor Richard says. 

"These are not the necessaries of life; they can 
scarcely be called the conveniences; and yet, only 
because they look pretty, how many want to have 
them! By these and other extravagances the gen- 
teel are reduced to poverty and forced to borrow 
of those whom they formerly despised, but who, 
through industry and frugality, have maintained 
their standing ; in which case it appears plainly that 
A ploughman on his legs is higher than a gentleman on 
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his kneeSr as Poor Richard says. Perhaps they have 
had a small estate left them, which they knew not 
the getting of: they think, It is day^ and will never 
be night; that a Uttle to be spent out of so much is 
not worth minding; but Always taking out of the 
meal-tub, and never putting in, soon comes to the bot- 
tom, as Poor Richard says; and then, When the well 
is dry, they knew the worth of water. But this they 
might have known before, if they had taken his 
advice. // you would know the value of money, go 
and try to borrow some; for he that goes a borrowing 
goes a sorrowing, as Poor Richard says; and indeed 
so does he that lends to such people, when he goes 
to get it again. Poor Dick further advises and says^ 

Fond pride of dress is sure a very curse; 
Ere fancy you consult, consult your purse. 

And again. Pride is as loud a beggar as Want, and 
a great deal more saucy. When you have bought one 
fine thing you must buy ten more, that your appear- 
ance may be all of a piece; but Poor Dick says, It is 
easier to suppress the first desire than to satisfy all that 
follow it. And it is as truly foUy for the poor to 
ape the rich, as for the frog to swell in order to equal 
the ox. 

Vessels large may venture more. 

But little boats should keep near shore. 

It is, however, a folly soon punished; for, as Poor 
Richard says. Pride that dines on vanity sups on 
contempt. Pride breakfasted with Plenty, dined with 
Poverty, and supped with Infamy. And after all, of 
what use is this pride of appearance, for which so 
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much is risked, so mtach is suffered? It cannot pro- 
mote health, nor ease pain; it makes no increase of 
merit in the person ; it creates en vy ; it hastens mis- 
fortune. 

'' But what madness must it be to run in debt for 
these superfluities! We are offered by the terms of 
this sale six months' credit; and that, perhaps, has 
induced some of us to attend it, because we cannot 
spare the ready money, and hope now to be fine 
without it. But ah! think what you do when you 
run in debt; you give to another power over your 
liberty. K you cannot pay at the time, you will be 
ashamed to see your creditor; you will be in fear 
when you speak to him; you will make poor, piti- 
ful, sneaking excuses, and by degrees come to lose 
your veracity, and sink into base, downright lying; 
for, The second vice is lying, the first is running in 
debt, as Poor Richard says; and again, to the same 
purpose, Lying rides upon Debt's back; whereas a 
free-bom Englishman ought not to be ashamed nor 
afraid to see or speak to any man living. But pov- 
erty often deprives a man of all spirit and virtue. 
It is hard for an empty bag to stand upright. 

" What would you think of that prince or of that 
government who shotdd issue an edict forbidding 
you to dress like a gentleman or gentlewoman, on 
pain of imprisonment or servitude ? Would you not 
say that you were free, have a right to dress as you 
please, and that such an edict wotdd be a breach 6t 
your privileges, and such a government tyrannical? 
And yet you are about to put yourself under such 
t)rranny when you run in debt for such dress I Your 



36 The Works of [1736 

creditor has authority, at his pleasure, to deprive 
you of your liberty by confining you in gaol till you 
shall be able to pay him. When you have got your 
bargain you may perhaps think little of pa}mient9 
but, as Poor Richard says. Creditors have better 
memories than debtors; creditors are a superstitious 
sect^ great observers of set days and times. The day 
comes round before you are aware, and the demand 
is made before you are prepared to satisfy it; or, if 
you bear your debt in mind, the term, which at first 
seemed so long, will, as it lessens, appear extiemely 
short. Time will seem to have added wings to his 
heels as well as his shoulders. Those have a short 
Lent who owe money to be paid at Easter. At present, 
perhaps, you may think yourselves in thriving cir- 
cumstances, and that you can bear a little extrava- 
gance without injury, but — 

For age and want save while you may; 
No morning sun lasts a whole day. 

Gain may be temporary and uncertain, but ever, 
while you live, expense is constant and certain ; and 
It is easier to build two chimneys than to keep one in 
fuel, as Poor Richard says; so. Rather go to bed sup- 
perless than rise in debt. 

Get what you can, and what you get hold; 

'T is the stone that will turn aU your lead into gold. 

And, when you have got the Philosopher's stone, 
sure you will no longer complain of bad times or the 
difficulty of paying taxes. 

"IV. This doctrine, my friends, is reason and 



173^] Benjamin Franklin 37 

wisdom; but, after all, do not depend too mudi 
upon yoiir own industry and frugality and prudence, 
though excellent things, for they may all be blasted, 
without the blessing of Heaven; and therefore ask 
that blessing htunbly, and be not uncharitable to 
those that at present seem to want it, but comfort 
and help them. Remember Job suffered and was 
afterwards prosperous. 

"And now, to conclude, Experience keeps a dear 
school^ but fools will learn in no other, as Poor Richard 
says, and scarce in that, for it is true We may give 
advice J hut we cannot give conduct. However, remem- 
ber this. They that will not he counselled cannot he 
helped; and further, that // you will not hear Reason^ 
she will surely rap your knuckles, as Poor Richard 
says.'* 

Thus the old gentleman ended his harangue. The 
people heard it and approved the doctrine, and im- 
mediately practised the contrary, just as if it had 
been a common sermon ; for the auction opened, and 
they began to buy extravagantly. I foimd the 
good man had thoroughly studied my Almanacs, and 
digested all I had dropped on these topics during the 
course of twenty-five years. The frequent mention 
he made of me must have tired any one else, but my 
vanity was wonderfully delighted with it, though I 
was conscious that not a tenth part of the wisdom 
was my own which he ascribed to me, but rather the 
gleanings that I had made of the sense of all ages and 
nations. However, I resolved to be the better for 
the echo of it, and though I had at first determined 
to buy stuff for a new coat, I went away resolved 



38 The Works of [1736 

to wear my old one a little longer. Reader, if thou 
wilt do the same thy profit will be as great as mine. 
I am, as ever, thine to serve thee, 

Richard Saundbrs. 



Speaking of the prefaces to Poor Richard's Alma^ 
noes Mr. Parton says » : 

" Year after year they play upon Titan Leeds, in 
whose name a rival almanac, once published by 
Keimer, annually appeared. Mr. Richard Saunders 
(Poor Richard) begins his first preface by avowing 
that his motive in publishing an almanac is not at all 
a disinterested one. ' The plain truth of the matter 
is,' said Richard, 'I am excessive poor, and my 
wife, good woman, is, I tell her, excessive proud; 
she cannot bear, she says, to sit spinning in her 
shift of tow, while I do nothing but gaze at the 
stars; and has threatened more than once to bum 
all my books and rattling-traps (as she calls my 
instruments) if I do not make some profitable use 
of them for the good of my family. The printer has 
offered me some considerable share of the profits, and 
I have thus began to comply with my dame's de- 
sire. ' Long ago, he continues, he would have given 
the world an almanac, but for the fear of injtiring his 
friend and fellow-student, Titan Leeds. 'But this 
obstacle (I am far from speaking it with pleastue) 
is soon to be removed, since inexorable death, who 
was never known to respect merit, has already pre- 
pared the mortal dart, the fatal sister has already 

> P^uton's Lif€ of FfOnMin^ voL i, aaS. 
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extended her destroying shears, and that ingenious 
man must soon be taken from tis. He dies, by my 
cakulation, made at his request, on October 17, 
1733, 3 ho., 29 m., P.M., at the very instant of the 
tf of ® and ^. By his own calculation he wiU 
survive till the 26th of the same month. This small 
difference between us we have disputed whenever we 
have met these nine years past; but at length he is 
inclined to agree with my judgment. Which of us 
is most exact a little time will now determine. As, 
therefore, these Provinces may not longer expect to 
see any of his performances after this year, I think 
myself free to take up the task.' 

''The next year he joyfully acknowledged the 
success of his almanac, through which his wife had 
been able to buy a pot of her own instead of being 
obliged to borrow one; and they had got something 
to put into it. ' She has also got a pair of shoes, two 
new shifts, and a new warm petticoat; and for my 
part I have bought a second-hand coat, so good 
that I am not now ashamed to go to town or be seen 
there. These things have rendered her temper so 
much more pacifick than it us'd to be, that I may 
say I have slept more, and more quietly, within 
this last year than in the three foregoing years put 
together.' Returning to Titan Leeds, he says he 
cannot positively say whether he is dead or alive, 
since he was unable to be present at the closing scene. 
*The stars/ he observes, 'only show to the skilful 
what will happen in the natural and universal chain 
of causes and effects; but 't is well known that the 
events which would otherwise certainly happen at 
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certain times in the course of nature, are sometimes 
set aside or postponed, for wise and good reasons, by 
the immediate particular dispositions of Providence; 
which particular dispositions the stars can by no 
means discover or foreshow. There is, however 
(and I cannot speak it without sorrow), there is the 
strongest probability that my dear friend is no more; 
for there appears in his name, as I am assured, an 
Almanack for the year 1734, in which I am treated 
in a very gross and tmhandsome manner; in which 
I am called a false predicter, an ignorant, a con- 
ceited scribbler, a fool, and a lyar. Mr. Leeds was 
too well bred to tise any man so indecently and so 
scurrilously, and, moreover, his esteem and affection 
for me was extraordinary; so that it is to be feared 
that pamphlet may be only a contrivance of some- 
body or other who hopes, perhaps, to sell two or 
three years' Almanacks still by the sole force and 
virtue of Mr. Leeds's name.' 

"In next year's preface the fooling is still more 
exquisite: * Having received much abtise from Titan 
Leeds deceased (Titan Leeds, when living, would not 
have tised me so) ; I say, having received much abtise 
from the ghost of Titan Leeds, who pretends to be 
still living, and to write almanacks in spight of me 
and my predictions, I cannot help sajring that tho' 
I take it patiently, I take it very imkindly. And 
whatever he may pretend, 't is undoubtedly true 
that he is really defunct and dead. First, because 
the stars are seldom disappointed; never but in the 
case of wise men, sapiens dominabitur ctstris, and they 
foreshowed his death at the time I predicted it. 
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Secondly, 't was requisite and necessary he should 
die punctually at that time for the honor of astro* 
logy, the art professed both by him and his father 
before him. Thirdly, 't is plain to every one that 
reads his two last almanacks (for 1734 and '35) that 
they are not written with that life his performances 
used to be written with : the wit is low and flat; the 
little hints dull and spiritless; nothing smart in 
them but Hudibras's verses against astrology at the 
heads of the months in the last, which no astrologer 
but a dead one would have inserted, and no man 
living would or could write such stuff as the rest. ' 

"Titan Leeds retorted by sajring that there was 
not and never had been such a person as Richard 
Saunders; to which, next year, Franklin humour- 
ously replied. One preface purported to be written 
by Bridget Saunders, the wife of Poor Richard, and 
another contained a long letter from the departed 
s^nrit of Titan Leeds, assuring his old friend that he 
did die at the time predicted by him. 

"From the numbers of Poor Richard that are 
accessible, I select, as specimens of its proverbial 
philosophy, the following: 

" ' Love well, whip well.' 

" * The proof of gold is fire; the proof of a woman, 
gold; the proof of a man, a woman.' 

" * There is no little enemy.' 

" * A new truth is a truth ; an old error is an 
error.' 

"'Drink water; put the money in your pocket, 
and leave the dry belly-ache in the punch-bowl. ' 

" ' Necessity never made a good bargain.' 
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^ "*Three may keep a secret, if two of them are 

dead/ 
^ " * Deny self for self's sake.' 

" * Keep thy shop and thy shop will keep thee/ 
" * Opporttmity is the great bawd. ' 
" * Here comes the orator with his flood of words 
and his drop of reason.' 

"*Sal laughs at every thing you say; why? be- 
cause she has fine teeth.' 

* An old young man will be a yotmg old man.' 
He is no clown that drives the plough, but he 

that does clownish things.' 
" * Forewarned, forearmed. ' 
" * Fish and visitors smell in three days.' 
"* Diligence is the mother of good luck.' 
" * Wealth is not his that has it, but his that enjo3rs 

it/ 

***Let thy maid-servant be faithful, strong, and 

homely. ' 

'"He that can have patience can have what he 

will.' 

" * Don't throw stones at your neighbors, if your 

own windows are glass.' 

"*Good wives and good plantations are made 

by good husbands. ' 

' God heals, the doctor takes the fee. ' 

* The noblest question in the world is, what good 
may I do in it?' 

" ' There are three faithful friends, an old wife, an 
old dog, and ready money. ' 

"* Who has deceived thee so oft as thyself?' 
Fly pleasures, and they Tl follow you. ' 
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"'Hast thou virtue? acquire also the graces and 
beauties of virtue/ 

" ' He that would have a short Lent, let him bor- 
row money to be repaid at Easter/ 

"'Keep your eyes wide open before marriage; 
half shut afterwards. ' 

" ' As we must account for every idle word, so we 
must for every idle silence/ 

" * Search others for their virtues, thyself for thy 
vices/ 

"'Grace thou thy house, and let not that grace 
thee/ 

" ' Let thy child's first lesson be obedience, and the 
second will be what thou wilt/ 

" * Let thy discontents be thy secrets/ 

" * Industry need not wish/ 

"'Happy that nation, fortunate that age whose 
history is not diverting. ' 

" ' To bear other people's afBictions, every one has 
courage enough and to spare. ' 

" * There are lazy minds as well as lazy bodies.' 

"'Tricks and treachery are the practice of fools 
that have not wit enough to be honest. ' 

"'Let no pleasure tempt thee, no profit allure 
thee, no ambition corrupt thee, no example sway thee, 
no persuasion move thee to do any thing which thou 
knowest to be evil ; so shalt thou always live jollily, 
for a good conscience is a continual Christmas.' 

" A large part of the contents of Poor Richard is 
rhyme, and rhyme too generally of an indiflFerent 
quality. The following specimens are much above 
the average: 
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Altho' thy teacher act not as he preaches; 
Yet ne'ertheless, if good, do what he teaches; 
Good counsel, failing men may give, for why? 
He that 's aground knows where the shoal doth lie. 
My old friend Berryman oft, when alive. 
Taught others thrift, himself cotdd never thrive. 
Thus like the whetstone, many men are wont 
To sharpen others while themselves are blunt. 



Syl. dreamt that bury'd in his fellow clay, 
Close by a common beggar's side he lay; 
And, as so mean a neighbour shock'd his pride, 
Thus, like a corpse of consequence, he cry'd: 
Scoundrel, begone; and henceforth touch me not; 
More manners learn; and, at a distance, rot. 
How! scoundrel I in a haughtier tone cry'd he: 
Proud Itunp of dirt, I scorn thy words and thee; 
Here all are equal; now thy case is mine; 
This is my rotting place, and that is thine. 



When Robin now three days had married been,' 

And all his friends and neighbours gave him joy. 
This question of his wife he asked then. 

Why till her marriage day she proved so coy? 
Indeed, said he, 't was well thou didst not yield. 

For doubtless then my purpose was to leave thee: 
O, sir, I once before was so beguil'd, 

And was resolved the next should not deceive me; 



POBTRT FOR DBCBMBBR, X733 

She that will eat her breakfast in her bed. 
And spend the mom in dressing of her head; 
And sit at dinner like a maiden bride. 
And talk of nothing all day but of pride; 
God in his mercy may do much to save her. 
But what a case is he in that shall have her. 
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POBTRT FOR DBCBMBBR, X734 
By MfB. Biidtet SBvnden, my DochMt, in moMmtr to the tw^-j^ ^ yerwi o< iMt 



He that for the sake of drink neglects his trade, 

And spends each night in taverns till 't is late. 

And rises when the sun is four hours high. 

And ne'er regards his starving family; 

God in his mercy may do much to save him, 

But woe to the poor wife whose lot it is to have him. 

"The astronomical notices of Poor Richard have 
in fhem a strong spice of the comic, and he has many 
paragraphs in ridicule of the pr^ctions. which the 
ahnanac-makers of that day were accustomed to 



" ' During the first visible eclipse Saturn is retro- 
grade: For which reason the crabs wiU go sidelong, 
and the ropemakers backward. Mercury wiU have 
his share in these affairs, and so confound the speech 
of the people, that when a Pennsylvanian would say 
PANTHBR he shall say painter. When a New Yorker 
thinks to say this he shall say diss, and the people 
of New England and Cape May will not be able to say 
cow for their lives, but will be forced to say kbow 
by a certain involuntary twist in the root of their 
tongues. No Connecticut man nor Marylander will 
be able to open his mouth this year but sir shall be 
the first or last syllable he pronounces, and some- 
times both. — Brutes shall speak in many places, and 
there will be about seven and twenty irregular verbs 
made this year, if Grammar don't interpose. — Who 
can help these misfortunes? This year the stone-blind 
shall see but very little; the deaf shall hear but 
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poorly; and the dumb sha'n't speak very plain. 
And it 's much, if my Dame Bridget talks at all this 
year. Whole flocks, herds, and droves of sheep, 
swine and oxen, cocks and hens, ducks and drakes, 
geese and ganders shall go to pot; but the mortality 
will not be altogether so great among cats, dogs, and 
horses. As to old age, 't will be incurable this year, 
because of the years past. And towards the fall 
some people will be seized with an unaccountable in- 
clination to roast and eat their own ears: Should 
this be called madness. Doctors? I think not. But 
the worst disease of all will be a certain most horrid, 
dreadful,* malignSnt, catching, perverse, and odious 
malady, almost epidemical, insomuch that many 
shall nm mad upon it; I quake for very fear when I 
think on *t: fdt I assure you very few will escape this 
disease, which is called by the learned Albromazar 
Lacko'mony.*'' 



rivalship in almanac-making 

Courteous Reader: 

This is the ninth year of my endeavours to serve 
thee in the capacity of a calendar-writer. The en- 
couragement I have met with must be ascribed, in a 
great measure, to your charity, excited by the open, 
honest declaration I made of my poverty at my first 
appearance. This my brother Philomaths could, 
without being conjtirers, discover; and Poor Rich- 
ard's success has produced ye a Poor WiU, and a Poor 
Robin; and no doubt Poor John, &c., will follow, 
and we shall all be, in name, what some folks say we 
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are already in fact, a parcel of poor almanac-fnakers. 
During the course of these nine years, what buffet- 
ings have I not sustained! The fraternity have been 
all in arms. Honest Titan, deceased, was raised and 
made to abuse his old friend. Both authors and 
printers were angry. Hard names, and many, were 
bestowed on me. They denied me to be the author of 
my awn works; declared there never was any such 
person; asserted that I was dead sixty years ago; 
prognosticated my death to happen within a twelve- 
month; with many other malicious inconsistencies, 
the effects of blind passion, envy at my success, and 
a vain hope of depriving me, dear reader, of thy 
wonted countenance and favor. Who knows himf 
Hiey cry; where does he live? But what is that to 
them? If I delight in a private life, have they any 
right to drag me out of my retirement? I have good 
reasons for concealing the place of my abode. It is 
time for an old man, as I am, to think of preparing 
for his great remove. The perpetual teasing of both 
neighbours and strangers to calculate nativities, give 
ju(^[ments on schemes, and erect figtn'es, discover 
thieves, detect horse-stealers, describe the route of 
runaways and strayed cattle; the crowd of visitors 
with a thousand trifling questions, Will my ship re- 
turn safe? Will my mare win the race? Will her 
next colt be a pacerf When will my wife die? Who 
shall be my husband? and how long first? When is 
the best time to cut hair, trim cocks, or sow sallad? 
these and the like impertinences I have now neither 
taste nor leisure for. I have had enough of them. 
All that these angry folks can say will never provoke 
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me to tell them where I live; I would eat my nails 
first. 

My last adversary is J. J n, Philamat., who 

declares and protests (in his preface, 1741), that the 
false prophecy put in my Almanac, concerning kim^ 
the year before, is altogether false and untrue, cmd that 
I am one of Baal's false prophets. This false, false 
prophecy he speaks of, rdated to his recondliaticm 
witii the church of Rome; which, notwithstanding 
his dedaring and protesting, is, I fear, too true. 
Two things in his el^^ verses confirm me in this 
suspicion. He caUs the first of November Att- 
H allows Day. Reader, does not this smell of Popery ? 
Does it in the least savour of the pure language of 
Friends? But the plainest thing is his adoration of 
saints, which he confesses to be his practice, in these 
words, page 4, 

When any trouble did me befall. 
To my dear Mary then I would call. 

Did he think the whole world were so stupid as not 

to take notice of this? So ignorant as not to know 

that all Catholics pay the highest r^;ard to the 

Virgin Maryf Ah, friend John, we must allow you 

to be a poet, but you are certainly no Protestant. I 

could heartily wish your religion were as good as 

your verses. 

Richard Saundbrs.' 

< Some parts of this humorous Piece will be explained by the fol- 
lowing address, contained in Poor Richard's Almanac for the year 1736: 
"Loving Rbadbrs: 

"Your kind acceptance of my former labors has encouraged me to 
continue writing, though the general approbation you have been so 
good as to favor me with has excited the envy of aome, and drawn 
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XXIII 

CAUSBS OF BARTHQUAKBS' 

The late earthquate fdt here, and probably in 
an the neighbouring provinces, having made many 

vpon me the maUoe of others. These ill-wiUen of muie, deqHted at 

the greet leputatioii I geined by ezactlj predicting anottier man's 

death, have endeavoured to deprive me of it all at once in the most 

effectual manner, by reporting that I myself was never alive. They 

say m short, Tkai tktr^ is no snch num as I am; and have spread this 

notioa so thoroughly in the country that I have been frequently told 

it to my face by those that don't know me. This is not civil treat* 

ment, to endeavour to deprive me of my very being, and reduce me 

to a nonentity in the opinion of the public. But so long as I know 

myself to walk about, eat, drink, and sleep, I am satisfied that tksre is 

fwatty smh a man as I am, whatever they may say to the contrary. 

And the world may be satisfied likewise; lor if there were no such 

man as I am, how is it possible I should appear publicly to hundreds 

of people, as I have done for several years past, in print? I need not, 

indeed, have taken any notice of so idle a report, if it had not been 

for the sake of my printer, to whom my enemies are pleased to ascribe 

my produ c tions; and who, it seems, is as unwilling to father my 

off s pr ing as I am to lose the credit of it. Therefore to dear him 

entirely, as well as to vindicate my own honor, I make this public and 

serious declaration, which I desire may be believed, to wit, thai wka$ 

I heats wriUsn heretofore, and do now write, neither was nor is written by 

any other man or men, person or persons, whatsoever. Those who are 

not satisfied with this, must needs be very unreasonable. 

"My performance for this year follows. It submits itself, kind 

reader, to thy censure, but hopes for thy candor to forgive its faults. 

It devotes itself entirely to thy service, and will serve thee faithfully. 

And if it has the good fortune to please its master, 't is gratification 

enough for the labor of Poor 

"R. Saundbrs." 

' This paper is contained in Duane's edition of the author's writings, 
but in no previous collection. It is taken from the newspaper pub- 
lished by Franklin (Pennsylvania Gasette, Dec. is. i737). ^* »* ^ 
dated several years earlier than any of his other pieces on philosophical 
subjects, and appears to be rather a compilation from various authors 
than an original composition. It is not without interest, however, as 
presenting a curious account of earthquakes, and of the theories 
r espe c t i ng their causes. — Sparks. 
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people desirous to know what may be the natural 
cause of such violent concussions, we shall endeavour 
to gratify their curiosity by giving them the various 
opinions of the learned on that head. 

Here naturalists are divided. Some ascribe them 
to water, others to fire, and others to air; and all of 
them with some appearance of reason. To conceive 
which, it is to be observed that the earth everywhere 
abounds in huge subterraneous caverns, veins, and 
canals, particularly about the roots of mountains; 
that of these cavities, veins, &c., some are full of 
water, whence are composed gulfs, abysses, sprix^^ 
rivulets; and others full of exhalations; and that 
some parts of the earth are replete with nitre, sul^ 
phur, bitumen, vitriol, &c. This premised: 

1. The earth itself may sometimes be the cause of 
its own shaking; when the roots, or basis of some 
large mass being dissolved or worn away by a fluid 
underneath, it smks into the same and with its weight 
occasions a tremor of the adjacent parts, produces a 
noise, and frequently an inundation of water. 

2. The subterraneous waters may occasion earth- 
quakes by their overflowing, cutting out new courses, 
&c. Add that the water, being heated and rarefied 
by the subterraneous fires, may emit fumes, blasts, 
&c., which, by their action either on the water or 
immediately on the earth itself, may occasion great 
succussions. 

3. The air may be the cause of earthquakes; for, 
the air being a collection of fumes and vapors raised 
from the earth and water, if it be pent up in too nar- 
row viscera of the earth, the subterraneous or its own 
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native heat rarefying and expanding it, the force 
wherewith it endeavours to escape may shake the 
earth; hence there arise divers species of earth- 
quakes, according to the different position, quantity, 
ftc., of the imprisoned aura. 

Lastly, fire is a principal cause of earthquakes: 
both as it produces the aforesaid subterraneous aura 
or vapors; and as this aura or spirit, from the differ- 
ent mattte and composition whereof arise sulphur, 
bitumen, and other inflammable matters, takes fire 
either from other fire it meets withal, or from its 
collision against hard bodies, or its intermixture 
with other fluids; by which means bursting out into 
a greater compass the place becomes too narrow for 
it, so that pressing £^;ainst it on all sides the ad- 
joining parts are shaken, till, having made itself a 
passage, it spends itself in a volcano or burning 
mountain. 

But to come nearer to the point. Dr. Lister is of 
opmion that the material cause of thunder, lightning, 
and earthquakes is one and the same — ^viz., the in- 
flammable breath of the pyrites, which is a substan- 
tial sulphur and takes fire of itself. 

The difference between these three terrible phe- 
nomena he takes only to consist in this: that this 
sulphur, in the former, is fired in the air, and in the 
latter under ground. Which is a notion that Pliny 
had long before him; ''Quid enim,'* says he, ''aliud 
est in terrt tremor, quam in nube tonitruf** 

This he thinks abundantly indicated by the same 
sulphtarous smell being fotmd in any thing burnt 
with lightning, and in the waters, &c., cast up in 
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earthquakes, and even in the air before and after 
them. 

Add that they agree in the manner ci the noise, 
which is carried on as in a train fired; the one, red- 
ing and rattling through the air, takes fire as the 
vapors chance to drive; as the other fired under 
ground, in like manner, moves with a desultory 
noise. 

Thtmder, which is the effect of the trembling of 
the air, caused by the same vapors dispersed through 
it, has force enough to shake our houses; and why 
there may not be thunder and lightning under 
ground, in some vast repositories there, I see no 
reason; especially if we reflect that the matter which 
composes the noisy vapor above us is in much larger 
quantities under ground. 

That the earth abotmds in cavities, everybody 
allows; and that these subterraneous cavities axe, 
at certain times and in certain seasons, full of in- 
flammable vapors, the damps in mines sufficiently 
witness, which fired do every thing as in an earth- 
quake, save in a lesser d^;ree. 

Add that the pyrites alone, of all the known 
ndnerals, yields this inflammable vapor, is highly 
probable; for that no mineral or ore whatsoever is 
sulphurous, but as it is wholly, or in part, a pyrites; 
and that there is but one species of brimstone which 
the pyrites naturally and only yields. The sulphur 
vivcy or natural brimstone, which is found in and 
about the btiming mountains, is certainly the effects 
of sublimation; and those great quantities of it, 
said to be found about the skirts of volcanoes, is only 
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an argument of the long duration and vehemence of 
those fires. Possibly the pjrrites of the volcanoes or 
burning motmtains may be more 'sulphurous than 
ours; and indeed it is plain that some of ours in 
England are very lean and hold but little sulphur; 
others again very much; which may be one reason 
why England is so little troubled with earthquakes, 
and Italy, and almost all round the Mediterranean 
Sea, so very much; though another reason is the 
paucity of pyrites in England. 

Comparing our earthquakes, thunder, and light- 
ning with theirs, it is observed that there it lightens 
almost daily, especially in summer-time; here sel- 
dom: there thunder and lightning is of long dura- 
tion, here it is soon over: there the earthqtiakes are 
frequent, long, and terrible, with many paroxj^sms 
in a day, and that for many days; here very ^ort, 
a few minutes, and scarce perceptible. To this pur- 
pose the subterraneous caverns in England are small 
and few compared to the vast vaxdts in those parts 
of the world ; which is evident from the sudden dis- 
appearance of whole mountains and islands. 

Dr. Woodward gives us another theory of earth- 
quakes. He endeavours to show that the subter- 
raneous heat or fire (which is continually elevating 
water out of the abyss to furnish the earth with 
rain, dew, springs, and rivers), being stopi)ed in any 
part of the earth, and so diverted from its ordinary 
course by some accidental glut or obstruction in the 
pores or passages through which it used to ascend to 
the surface, becomes, by such means, pretematurally 
assembled in a greater quantity than usual into one 
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place, and therefore causeth a great raxeiaction and 
intumescence of the water of the abyss, putting it 
into great commotions and disorders, and at the 
same time making the like effort on the earth, 
which, being expanded upon the face of the abyss, 
occasions that agitation and concussion we call an 
earthquake. 

This effort in some earthquakes, he observes, is so 
vehement that it sfdits and tears the earth, making 
cracks and chasms in it some ntiiles in length, which 
open at the instant of the shock, and dose again in 
the intervals betwixt them; nay, it is sometimes so 
violent that it forces the superincumbent strata, 
breaks them all throughout, and thereby perfectly 
undermines and niins the foundation of tiiem; so 
that, these falling, the whole tract, as soon as the 
shock is over, sinks down into the abyss and is swal* 
lowed up by it; the water thereof immediately rising 
up and forming a lake in the place where tiie said 
tract before was. That this effort being made in all 
directions indifferently, the fire, dilating and expand- 
ing on an hands, and endeavouring to get room and 
make its way through all obstacles, falls as foul on 
the waters of the abyss beneath as on the earth above, 
forcing it forth which way soever it can find vent or 
passage, as well through its ordinary exits, wells, 
springs, and the outlets of rivers, as through the 
chasms then newly opened, through the camini or 
spiracles of i£tna or other neighbouring volcanoes, 
and those hiatuses at the bottom of the sea, whereby 
the abyss below opens into it and communicates 
with it. That, as the water resident in the abyss is, 
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in all parts of it, stored with a considerable quantity 
of heat, and more especially in those where those 
extraordinary aggregations of this fire happen, so 
likewise is the water which is thus forced out of it; 
insomuch that when thrown forth and mixed with 
the waters of wells or springs of rivers and the sea, 
it renders them very sensibly hot. 

He adds that though the abyss be liable to those 
commotions, in all parts, yet the effects are nowhere 
very remarkable except in those countries which are 
mountainous, and consequently stony or cavernous 
underneath, and especially where the disposition of 
the strata is such that those caverns open into the 
abyss, and so freely admit and entertain the fire, 
which, assembling therein, is the cause of the shock; 
it naturally steering its course that way where it 
finds the readiest reception, which is towards those 
caverns. Besides, that those parts of the earth 
which abotmd with strata of stone or marble, making 
the strongest opposition to this effort, are the most 
furiously shattered and suffer much more by it than 
those which consist of gravel, sand, and the like 
laxer matter, which more easily give way and make 
not so great resistance. But, above all, those coun- 
tries which yield great store of sxdphur and nitre are 
by far the most in jtired by earthquakes ; those min- 
erals constituting in the earth a kind of natural 
gim-powder, which, taking fire upon this assemblage 
and approach of it, occasions that murmuring noise, 
that subterraneous thunder, which is heard rumbling 
in the bowels of the earth during earthquakes, and 
by the assistance of its explosive power renders the 
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shock much greater, so as sometimes to make miser- 
able havoc and destruction. 

And it is for this reason that Italy, Sicily, Ana- 
tolia, and some parts of Greece have been so long 
and often alarmed and harassed by earthquakes; 
these countries being all mountainous and cavernous, 
abotmding with stone and marble and affording sul- 
phtir and nitre in great plenty. 

Further, that ^tna, Vesuvius, Hecla, and the 
other volcanoes are only so many spiracles, serving 
for the discharge of this subterraneous fire when 
it is thus pretematurally assembled. That where 
there happens to be such a structtire and conforma- 
tion of the interior parts of the earth, as that the fire 
may pass freely and without impediment from the 
caverns wherein it assembles unto those spiracles, it 
then readily gets out from time to time without 
shaking or d^urbing the earth; but where such 
communication is wanting, or passage not suffi- 
ciently large and open, so that it cannot come at the 
spiracles, it heaves up and shocks the earth with 
greater or lesser imi)etuosity according to the quan- 
tity of fire thus assembled, till it has made its way 
to the mouth of the volcano. That therefore there 
are scarce any countries much annoyed by earth- 
quakes but have one of these fiery vents, which are 
constantly in flames when any earthquake happens, 
as disgorging that fire which, whilst underneath, was 
the cause of the disaster. Lastly, that were it not 
for these diverticula, it would rage in the bowds of 
the earth much more furiously and make greater 
havoc than it doth. 
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We have seen what fire and water may do; and 
that either of them are sufficient for all the phe- 
nomena of earthquakes; if they should both fail, we 
have a third agent, scarce inferior to either of them; 
the reader must not be surprised when we tell him it 
is air. 

Monsieur Amontons, in his Mimoires de VAcadi- 
mie des Sciences^ An 1703, has an express discourse 
to prove that on the foot of the new experiments of 
the weight and spring of the air, a moderate degree 
of heat may bring the air into a condition capable of 
causing earthquakes. It is shown that at the depth 
of 43,528 fathoms below the surface of the earth, air 
is only one fourth less heavy than mercury. Now 
this depth of 43,528 fathoms is only a seventy-fourth 
part of the semidiameter of the earth. And the vast 
sphere beyond this depth, in diameter 6,451,538 
fathoms, may probably be only filled with air; which 
will be here greatly condensed and much heavier 
than the heaviest bodies we know in nature. But it 
is foimd by exi)eriment that the more air is com- 
pressed, the more does the same degree of heat in- 
crease its spring, and the more capable does it render 
it of a violent effect ; and that, for instance, the de- 
gree of heat of boiling water increases the spring of 
the air above what it has in its natural state, in our 
climate, by a quantity equal to a third of the weight 
wherewith it is pressed. Whence we may conclude 
that a degree of heat, which on the surface of the 
earth will only have a moderate effect, may be capa- 
ble of a very violent one below. And, as we are as- 
sured, that there are in nature degrees of heat much 
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more considerable than that of boiling water, it is 
very possible there may be some whose violence, 
further assisted by the exceeding weight of the air» 
may be more than sufficient to break and overturn 
this solid orb of 43,528 fathoms; whose weight, com- 
pared to that of the included air, would be but a 
trifle. 

Chemistry furnishes us a method of making arti- 
ficial earthquakes, which shall have all the great 
effects of natural ones; which, as it may illustrate 
the process of nature in the production of these terri- 
ble phenomena under groimd, we shall here add. 

To twenty pounds of iron filings, add as many of 
sulphur ; mix, work, and temper the whole together 
with a little water, so as to form a mass half moist 
and half dry. This being btiried three or four feet 
tmder ground, in six or seven hours time will have 
a prodigious effect; the earth will begin to tremble, 
crack, and smoke, and fire and flame burst through. 

Such is the effect even of the two cold bodies, in 
cold ground; there only wants a sufficient quantity 
of this mixture to produce a true iEtna. If it were 
supposed to burst out under the sea, it would pro- 
duce a spout; and if it were in the clouds, the effect 
would be thunder and lightning. 

An earthquake is defined to be a vehement shake 
or agitation of some considerable place or part of 
the earth from natural causes, attended with a huge 
noise like thunder, and frequently with an eruption 
of water, or fire, or smoke, or winds, &c. 

They are the greatest and most formidable phe- 
nomena of nature. Aristotle and Pliny distinguish 
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two kinds, with respect to the manner ci the shake — 
viz., a tremor and a pulsation: the first being hori* 
zontal, in alternate vibrations, compared to the 
shaking of a person in ague; the second, perpendicu- 
lar, up and down, their motion resembling that o£ 
boiling. 

Agricola increases the number, and makes four 
kinds; which Albertus Magnus again reduces to 
three — viz., inclination, when the earth vibrates 
alternately from right to left, by which mountains 
have been sometimes brought to meet and clash 
against each other; pulsation, when it beats up and 
down like an artery; and trembling, when it shatoi 
and totters every way like a flame. 

The Philosophical Transactions furnish us with 
abundance of histories of earthquakes; particularly 
one at Oxford, in 1665, by Dr. Wallisrand 'Mr. Boyle. 
Another at the same place in 1683, by Mr. Pigot. 
Another in Sicily, in 1692-3, by Mr. Hartop, Father 
Alessandro Burgos, and Vin. Bonajutus, which last 
is one of the most terrible ones in all history. 

It shook the whole island ; and not only that, but 
Naples and Malta shared in the shock. It was of the 
second kind mentioned by Aristotle and Pliny — 
viz., a perpendicular pulsation or succussion. It 
was impossible, says the noble Bonajutus, for any- 
body in this cotmtry to keep on their legs on the 
dancing earth; nay, those that lay on the ground 
were tossed from side to side as on a rolling billow; 
high walls leaped from their foundations several 
paces. 

The mischief it did is amazing; almost all the 
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buildings in the coimtries were thrown down. Fifty- 
four cities and towns, besides an incredible num- 
ber of villages, were either destroyed or greatly 
damaged. We shall only instance the fate of Ca- 
tania, one of the most famous, andent, and flounc- 
ing cities in the kingdom, the residence of several 
monarchs and a university. ''This once famous, 
now unhappy Catania," to use words of Father 
Burgos, ''had the greatest share in the tragedy. 
Father Antonio Serovita, being on his way thither, 
and at the distance of a few miles, observed a 
black doud like night hovering over the city; and 
there arose from the mouth of Mongibello great spires 
of flame, which spread all rotmd. The sea all of a 
sudden b^[an to roar and rise in billows; and there 
was a blow as if all the artillery in the world had been 
at once discharged. The birds flew about aston- 
ished, the cattle in the fields ran crying, &c. His 
and his companion's horse stopped short, trembling; 
so that they were forced to alight. They were no 
sooner off, but they were lifted from the ground 
above two palms. When casting his eyes towards 
Catania, he ^th amazement saw nothing but a 
thick doud of dust in the air. This was the scene of 
their calamity; for of the magnificent Catania there 
is not the least footstep to be seen." Bonajutus as- 
sures tis that of 18,914 inhabitants 18,000 perished 
therein. The same author, from a computation of 
the inhabitants before and after the earthquake, in 
the several dties and towns, finds that near 60,000 
perished out of 254,900. 
Jamaica is remarkable for earthquakes. The in- 
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habitants, Dr. Sloane informs us» expect one every 
year. That author gives us the history of one in 
1687; another horrible one, in 1692, is described by 
several anonymous authors. In two minutes time 
it shook down and drowned nine tenths of the town 
of Port RoyaL The houses sunk outright thirty or 
forty fathoms deep. The earth opening swallowed 
up people, and they rose in other streets; some in 
the middle of the harbour, and yet were saved; 
though there were two thousand people lost and one 
thousand acres of land stmk. All the houses were 
thrown down throughout the island. One Hopkins 
had his plantation removed half a mile from its 
place. Of all wells, from one fathom to six or seven, 
the water flew out at the top with a vehement mo- 
tion. While the houses on the one side of the street 
were swallowed up, on the other they were thrown 
on heaps; and the sand in the street rose like waves 
in the sea, lifting up everybody that stood on it, and 
immediately dropping down into pits; and at the 
same instant a flood of waters breaking in rolled 
them over and over; some catching hold of beams 
and rafters, &c. Ships and sloops in the harbour 
were overset and lost ; the Swan frigate particularly, 
by the motion of the sea, and sinking of the wharf, 
was driven over the tops of many houses. 

It was attended with a hollow rumbling noise like 
that of thunder. In less than a minute three quar- 
ters of the houses, and the groimd they stood on, 
with the inhabitants, were all sunk quite under 
water; and the little pile left behind was no better 
than a heap of rubbish. The shake was so violent 
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that it threw people down on their knees or their 
faces, as they were running about for shelter. The 
ground heaved and swelled like a rolling sea, and 
several houses still standing were shu£9ed and moved 
some yards out of their places. A whole street is 
said to be twice as broad now as before; and in many 
places the earth would crack, and open, and shut, 
quick and fast. Of which openings, two or three 
htmdred might be seen at a time; in some whereof 
the people were swallowed up; others the closing 
earth caught by the middle and pressed to death; 
in others the heads only appeared. The larger open- 
ings swallowed up houses; and out of some would 
issue whole rivers of water spouted up a great height 
into the air, and threatening a deluge to that part 
the earthquake spared. The whole was attended 
with stenches and offensive smells, the noise of fall- 
ing mountains at a distance, &c., and the sky in a 
minute's time was turned dull and reddish, like a 
glowing oven. Yet as great a sufferer as Port Royal 
was, more houses were left standing therein than on 
the whole island beside. Scarce a planting-house 
or sugar-work was left standing in all Jamaica. A 
great part of them were swallowed up, houses, 
people, trees, and all at one gape; in lieu of which 
afterwards appeared great pools of water, which 
when dried up left nothing but sand, without any 
mark that ever tree or plant had been thereon. 

About twelve miles from the sea, the earth gaped 
and spouted out with a prodigious force vast quanti- 
ties of water into the air; yet the greatest violences 
were among the mountains and rocks; and it is a 
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general opmion that the nearer the nxntntains the 
greater the shake; and that the cause thereof lay 
there. Most of the rivers were stopped up for 
twenty-four hours by the falling of the mountains, 
tin, swelling up, they found themselves new tracts 
and channels, tearing up in their passage trees, &c. 
After the great shake, those people who escaped got 
on board ships in the harbour, where many continued 
above two months; the shakes all that time bdng so 
violent, and coming so thick, sometimes two or three 
in an hour, accompanied with frightful noises, like a 
rufiBing wind, or a hollow, rumbling thunder, with 
brimstone blasts, that they durst not come ashore. 
The consequence of the earthquake was a general 
sidmess, from the noisome vapors belched forth, 
which swept away above three thousand persons. 

After the detail of these horrible convulsions, the 
reader will have but little curiosity left for the less 
considerable phenomena of the earthquake at Lima, 
in 1687, described by Father Alvarez de Toledo, 
wherein above five thousand persons were destroyed ; 
this being of the vibratory kind, so that the bells in 
the church rung of themselves; or that at Batavia 
in 1699, by Witsen; that in the north of England in 
^703» l^y Mr- Thoresby; or, lastly, those in New 
England in 1663 and 1670, by Dr. Blather. 



64 The Works of (173S 

XXIV 

TO JOSIAH FRANKLIN 

Priladblphia, 13 i^pril, 173S. 

Honored Father: 

I have your favors of the 21st of March, in which 
you both seem concerned lest I have imbibed some 
erroneous opinions. Doubtless I have my share; 
and when the natural weakness and imperfection ci 
human tmderstanding is considered, the unavoidable 
influence of education, custom, books, and company 
upon our ways of thinking, I imagine a man must 
have a good deal of vanity who believes, and a good 
deal of boldness who affirms, that all the doctrines 
he holds are true, and all he rejects are false. And 
perhaps the same may be justly said of every sect, 
church, and society of men, when they a^Maim^ to 
themselves that infallibility which they deny to the 
Pope and councils. 

I think opinions should be judged of by their in- 
fluences and effects; and if a man holds none that 
tend to make him less virtuous or more vicious, it 
may be concluded he holds none that are dangerous; 
which I hope is the case with me. 

I am sorry you should have any uneasiness on my 
account; and if it were a thing possible for one to 
alter his opinions in order to please another, I know 
none whom I ought more willingly to oblige in that 
respect than yourselves. But since it is no more in 
a man's power to think than to look like another, me- 
thinks all that should be expected from me is to keep 
my mind open to conviction, to hear patiently and 
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examine attentively whatever is offered me for that 
end; and if after all I continue in the same errors, 
I believe your usual charity will induce you to rather 
pity and excuse, than blame me. * . In the mean time 
your care and concern for me is what I am very 
thankful for. 

My mother grieves that one of her sons is an 
Arian, another an Arminian. What an Arminian 
or an Arian is, I cannot say that I very well know. 
The truth is I make such distinctions very little my 
study. I think vital religion has always suffered 
when orthodoxy is more regarded than virtue; and 
the Scriptures assure me that at the last day we 
shall not be examined what we Uumght, but what 
we did; and our recommendation will not be that 
we said, Lord ! Lord ! but that we did good to our 
fellow-creatures. See Blatt. xxv. 

As to the freemasons, I know no way of giving 
my mother a better account of them than she seems 
to have at present, since it is not allowed that women 
should be admitted into that secret society. She 
has, I must confess, on that accotmt some reason to 
be displeased with it; but for any thing else I must 
entreat her to suspend her judgment till she is better 
informed, unless she will believe me when I assure 
her that they are in general a very harmless sort of 
people, and have no principles or practices that are 
inconsistent with religion and good manners. 

We have had great rains here lately, which, with 
the thawing of snow on the mountains back of our 
country, have made vast floods in our rivers, and, by 
carrying away bridges, boats, &c., made travelling 

VOU II.— 5. 
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almost impracticable for a week past; so that our 
post has entirely missed making one trip. 

I hear nothii^ of Dr. Crook, nor can I learn any 
such person has ever been here. 

I hope my sister Jenny's child is by this time re* 
covered, I am your dutiful son. 

B. Franklin. 



XXV 



TO MRS. JANB MBCOM 

Philadblphia, a8 Julj, X743- 

Dbarbst Sistbr Jbnny: 

I took your admonition very kindly, and was far 
from being offended at you for it. If I say any thing 
about it to you» it is only to rectify some wrong 
opinions you seem to have entertained of me; and 
this I do only because they give you some uneasiness, 
which I am unwilling to be the occasion of. You 
express yourself as if you thought I was against the 
worshipping of God, and doubt that good works 
would merit heaven; which are both fancies of 
your own, I think, without fotmdation. I am so far 
from thinking that God is not to be worshipped, 
that I have composed and wrote a whole book of 
devotions for my own use; and I imagine there are 
few if any in the world so weak as to imagine that the 
little good we can do here can merit so vast a reward 
hereafter. 

There are some things in your New England doc- 
trine and worship, which I do not agree with; but I 
do not therefore condenm them, or desire to shake 
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your belief or practioe of them. We may dislike 

things that are nevertheless right in themselves. I 

would only have you n:iake me the same allowance, 

and have a better opinion both of morality and your 

brother. Read the pages of Mr. Edwards's late 

book, entitled Sofne Thoughts concerning the Present 

Revival of Religion in New England^ from 367 to 375, 

and when you judge of others, if you can perceive 

the fruit to be good, don't terrify yourself that the 

tree may be evil; but be assured it is not so, for you 

know who has said, " Men do not gather grapes of 

thorns and figs of thistles." 

I have no time to add but that I shall always be 

your affectionate brother, 

B. Franklin. 

P. S. — ^It was not kind in you, when your sister 
commended your good works, to suppose she in- 
tended it a reproach to you. It was very far from 
her thoughts. 

XXVI 

A PROPOSAL 

fOft PSOMOnWO U8BPX7L KMOWLBDOB AMONG TRB BBZTI8R PLANTATIONS 

IN AMBBICA ' 

Priladblphia, z4 May» 1743. 

The English are possessed of a long tract of conti- 
nent, from Nova Scotia to Georgia, extending north 
and south through different climates, having different 

' Thss paper appears to contain the first suggestion, in any public 
tern, lor an American Philosophical Sodetj. 
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soils, producing different plants, mines, and minerals, 
and capable of different improvements, manufac- 
tures, &c. 

The first drudgery of settling new colonies, whidi 
confines the attention of people to mere necessarks, 
is now pretty well over; and there are many in every 
province in circumstances that set them at ease, and 
afford leisure to cultivate the finer arts and improve 
the common stock of knowledge. To such of these 
who are men of speculation many hints must from 
time to time arise, many observations occur, which, 
if well examined, pursued, and improved, might 
produce discoveries to the advantage of some or all 
of the British plantations or to the benefit of man- 
kind in general. 

But as from the extent of the cotmtry such persons 
are widely separated, and seldom can see and con- 
verse or be acquainted with each other, so that many 
useful particulars remain uncommunicated, die with 
the discoverers, and are lost to mankind; it is, to 
remedy this inconvenience for the future, proposed: 

That one society be formed of virtuosi or ingenious 
men residing in the several colonies, to be called The 
American Philosophical Society, who are to maintain 
a constant correspondence. 

That Philadelphia, being the city nearest the 
centre of the continent colonies, communicating 
with all of them northward and southward by post, 
and with all the islands by sea, and having the ad- 
vantage of a good growing library, be the centre of 
the Society. 

That at Philadelphia there be always at least seven 



1743] Benjamin Franklin 69 



M:;r^iiit ;^ 



(, viz., a ph3r8ician, a botanist, a mathemati- 
cian, a chemist, a mechanician, a geographer, and 
a general natural philosopher, besides a president, 
treasurer, and secretary. 

That these members meet once a month or of tener, 
at their own expense, to communicate to each other 
their observations and experiments; to receive, 
read, and consider such letters, communications, or 
queries as shall be sent from distant members; to 
direct the dispersing of copies of such communica- 
tions as are valuable, to other distant members, in 
order to procure their sentiments thereupon. 

That the subjects of the correspondence be: all 
new-discovered plants, herbs, trees, roots, their vir- 
tues, uses, &c. ; methods of propagating them, and 
making such as are useful, but particular to some 
plantations, more general ; improvements of vegeta- 
ble juices, as ddc^rs, wines. Sec.; new methods of 
curing or preventing diseases; all new-discovered 
fossils in different countries, as mines, minerals, and 
quarries; new and usefid improvements in any 
branch of mathematics; new discoveries in chemis- 
try, such as improvements in distillation, brewing, 
and assaying of ores ; new mechanical inventions for 
saving labor, as mills and carriages, and for raising 
and conveying of water, draining of meadows, &c. ; 
all new arts, trades, and manufactures that may be 
proposed or thought of; sinveys, maps, and charts 
of particular parts of the sea-coasts or inland coun- 
tries ; course and jimction of rivers and great roads, 
situation of lakes and mountains, nature of the soil 
and productions; new methods of improving the 
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breed of useful animals; introducing other sorts 
&om foreign countries ; new improvements in plant- 
ing, gardening, and clearing land; and all philo- 
sophical experiments that let light into the nature of 
tlungs, tend to increase the power of num over matter 
and multiply the conveniences or pleasures of life. 

That a correspondence already b^[un by some in- 
tended members shall be kept up by this Society 
with the Royal Socibty of London and with the 
Dublin Socibty. 

That every member shall have abstracts sent him 
quarterly of every thing valuable communicated to 
the Society's Secretary at Philadelphia, free of all 
charge, except the yearly payment hereafter men- 
tioned. 

That, by permission of the postmaster-general, 
such communications pass between the Secretary of 
the Society and the members, postage-free. 

That, for defraying the expense of such experi- 
ments as the Society shall judge proper to catise to 
be made, and other contingent charges for the com- 
mon good, every member send a piece of eight per 
annum to the treasurer, at Philadelphia, to form a 
common stock, to be disbursed by order of the Pre- 
sident, with the consent of the majority of the mem- 
bers that can conveniently be constdted thereupon, 
to such persons and places where and by whom the 
experiments are to be made, and otherwise as there 
shall be occasion; of which disbursements an exact 
accoimt shall be kept, and communicated yearly to 
every member. 

Thatt at the first meetings of the members at 
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Philadelphia, such rules be formed for r^[ulatmg 
iheir meetings and transactions for the general bene- 
fit as shall be convenient and necessary; to be 
afterwards changed and improved as there shall be 
occasion, wherein due regard is to be had to the 
advice of distant members. 

That, at the end of every year, collections be made 
and printed of such experiments, discoveries, and 
improvements as may be thought of public advan- 
tage; and that every member have a copy sent hinL 

That the business and duty of the Sea^tary be to 
receive all letters intended for the Society, and lay 
them before the President and members at their 
meetings; to abstract, correct, and methodize such 
papers as require it, and as he shall be directed to do 
by the President, after they have been considered, 
debated, and digested in the Society; to enter copies 
thereof in the Society's books, and make out copies 
for distant members; . to answer their letters by 
direction of the President; and keep records of all 
material transactions of the Society. 

Benjamin Franklin, the writer of this Proposal, 
offers himself to serve the Society as their secretary, 
till they shall be provided with one more capable. 
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XXVII 

TO CADWALLADBR COLDBN ' 

Priladblphia, 4 November, 1743. 

Sir: — I received the favor of yours with the 
proposal for a new method of printing, which I am 
much pleased with; and since you express some 
confidence in my opinion, I shall consider it very 
attentively and particularly, and in a post or two 
send you some observations on every article. 

My long absence from home in the summer put 
my business so much behindhand that I have been 
in a continual hurry ever since my return, and had 
no leisure to forward the scheme of the Society. 
But that htury being now near over, I ptupose to 
proceed in the affair very soon, your approbation 
being no small encouragement to me. 

' This was in reply to an ingenious suggestion which partially 
anticipated the more modem systems of stereotyping. The author of 
it, Mr. Golden, was bom in Scotland on the 17th of February, x688, 
was educated at the University of Edinburgh, came to Philad^hia in 
z 708, where he practised medicine until 1 7 1 5, then travelled in Europe, 
returned in 17x8, and settled in New York. He died at his country 
home on Long Island on the 27th of September, 1776, in the eighty- 
ninth year of his age. Soon after taking up his residence in New Yock 
he abandoned his profession and entered public life, maintaining, 
however, meanwhile, an extensive correspondence, especially with the 
eminent men of science both at home and abroad. He held the offices 
of surveyor-general of the province, master in chancery, member of the 
council, and Heutenant-govemor, which latter dignity he filled lor 
some fifteen years. He wrote several treatises on medical, mathe- 
matical, and philosophical subjects, and a history of the Five Indian 
Nations, which is still read. 

In his letter he solicits a correspondence with Franklin. In his 
reply Franklin promises to consider his proposal for a new method of 
printing, very particularly and attentively, and in a post or two to 
"send some observations on every article," but no sudi obaervatioDS 
have been found, nor is it likely that any vrere written. — Editok. 
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I cannot but be fond of engaging in a correspond* 
ence so advantageous to me as yours must be. I 
shall always receive your favors as such, and with 
great pleasure. 

I wish I could by any means have made your son's 
longer stay here as agreeable to him as it would 
have been to those who began to be acquainted with 
him. I am, Sir, with much respect, 

Your most htunble servant, 

B. Franklin. 



XXVIII 



TO EDWARD AND JANE MECOM 

Philadelphia [date Qnoertain]. 

Dear Brother and Sister: 

If you still continue your istclination tp^ send 
Benny," you may do it by the first vessel to New 
York. Write a line by him, directed to Mr. James 
Parker, Printer, on Hunter's Key, New York. I 
am confident he will be kindly used there, and I 
shall hear from him every week. You will advise 
him to be very cheerftd, and ready to do every thing 
he is bid, and endeavour to oblige everybody, for 
that is the true way to get friends. 

Dear Sister, I love you tenderly for your care of 
our father in his sickness. I am, in great haste, your 
loving brother, 

B. Franklin. 

' Benjamin Mecom, a nephew of Dr. Franklin, whom he seems to 
have taken particularly tmder his charge. 
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XXIX 

TO MRS. JANE MBCOM 

Philadblphia [date vnoertain]. 

DBiiR Sistbr: 

I received your letter, with one for Benny, and 
one for Mr. Parker, and also two of Benny's letters 
of complaint, which, as you observe, do not amount 
to much. I shotdd have had a very bad opinion of 
him if he had written to you those acctisations of his 
master which you mention, because, from long ac- 
quaintance with his master, who lived some years in 
my house, I know him to be a sober, pious, and con- 
scientious man, so that Newport, to whom you seem 
to have given too much credit, must have wronged 
Mr. Parker very much in his accotmts, and have 
wronged Benny too, if he says Benny told him such 
things, for I am ccmfident he never did. 

As to the bad attendance afforded him in the 
smallpox, I believe, if the negro woman did not do 
her duty, her nniaster or mistress wotdd, if they had 
known it, have had that matter mended. But Mrs. 
Parker was herself, if I am not mistaken, sick at that 
time, and her child also. And though he gives the 
woman a bad character in general, all he charges 
her with in particular is, that she never brought him 
what he called for directly, and sometimes not at all. 
He had the distemper favorably, and yet I suppose 
was bad enough to be, like other sick people, a little 
impatient, and perhaps might think a short time 
long, and sometimes call for things not proper for 
one in his condition. 
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As to clothes, I am frequently at New York, and 
I never saw him unprovided with what was good, 
decent, and sufficient. I was there no longer ago 
than March last, and he was then well clothed and 
made no complaint to me of any kind. I heard both 
his master and mistress call upon him on Sunday 
morning to get ready to go to meeting, and tell him 
of his frequently delaying and shufSing till it was too 
late, and he made not the least objection about 
clothes. I did not think it any thing extraordinary 
that he should be sometimes willing to evade going 
to meeting, for I believe it is the case with all boys, 
or almost alL I have brought up four or five my- 
self, and have freqtiently observed that if their 
shoes were bad they would say nothing of a new 
pair till Sunday morning, just as the bell rung, when, 
if you asked iJiem why they did not get ready, the 
answer was prepared, ** I have no shoes," and so of 
other things, hats and the like; or, if they knew of 
any thing that wanted mending, it was a secret till 
Sunday morning, and sometimes I believe they 
would rather tear a little than be without the excuse. 

As to going on petty errands, no boys love it, but 
all must do it. As soon as they become fit for better 
business they naturally get rid of that, for the mas- 
ter's interest comes in to their relief. I make no 
doubt but Mr. Parker will take another apprentice 
as soon as he can meet with a likely one. In the 
mean time I shotdd be glad if Benny woidd exercise 
a little patience. There is a negro wonum that does 
a great many of those errands. 

I do not think his going on board the privateer 
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arose from any diff erenoe between him and his mas- 
ter, or any ill usage he had received* When boys see 
prizes brought in and quantities of money shared 
among the men, and their gay living, it fills their 
heads with notions that half distract them and put 
them quite out of conceit with trades and the dull 
ways of getting money by working. This I suppose 
was Ben's case, the Catherine being just before 
arrived with three rich prizes, and that the glory of 
having taken a privateer of the enemy, for which 
both officers and men were highly extolled, treated, 
presented, &c., worked strongly upon his imagina- 
tion, you will see, by his answer to my letter, is not 
unlikely. I send it to you enclosed. I wrote him 
largely on the occasion; and, though he might pos- 
sibly, to excuse that slip to others, complain of his 
place, you may see he says not a syllable of any 
such thing to me. My only son, before I permitted 
him to go to Albany, left my house unknown to us all 
and got on board a privateer, from whence I fetched 
him. No one imagined it was hard usage at home 
that made him do this. Every one that knows me 
thinks I am too indulgent a parent as well as master. 
I shall tire you, perhaps, with the length of this 
letter; but I am the more particular, in order, if 
possible, to satisfy your mind about your son's situa- 
tion. His master has, by a letter this post, desired 
me to write to him about his staying out of nights, 
sometimes all night, and refusing to give an account 
where he spends his time, or in what company. This 
I had not heard of before, though I perceive you 
have. I do not wonder at his correcting him for 
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that. If he was my own son I should think his mas- 
ter did not do his duty by him if he omitted it, for to 
be sure it is the high road to destruction. And I 
think the correction very light, and not likely to be 
very effectual, if the strokes left no marks. 

His master says farther, as follows: ''I think I 
cannot charge my conscience with being much short 
of my duty to him. I shall now desire you, if you 
have not done it already, to invite him to lay his 
complaints before you, that I may know how to 
remedy them.'' Thus far the words of his letter, 
which giving me a fair opening to inquire into the 
affair, I shall accordingly do it, and I hope settle 
every thing to all your satisfactions. In the mean 
time I have laid by your letters both to Mr. Parker 
and Benny, and shall not send them till I hear again 
from you; because I think your appearing to give 
ear to such groundless stories may give offence and 
create a greater mistmderstanding, and because I 
think what you write to Benny about getting him 
discharged may tend to tmsettle his mind, and there- 
fore improper at this time. 

I have a very good opinion of Benny in the main, 
and have great hopes of his becoming a worthy man, 
his faults being only such as are commonly incident 
to boys of his years, and he has many good qualities, 
for which I love him. I never knew an apprentice 
contented with the clothes allowed him by his mas- 
ter, let them be what they wotdd. Jemmy Franklin, 
when with me, was always dissatisfied and grum- 
bling. When I was last in Boston, his aimt bid him 
go to a shop and please himself, which the gentleman 
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did, and bought a suit of clothes on my account 
dearer by one half than any I ever afforded myself, 
one suit excepted; which I don't mention by way of 
complaint of Jemmy, for he and I are good friends, 
but only to show you the nature of boys. 

The letters to Mr. Vanhome were sent by Mr. 
Whitefield, under my cover. 

I am, with love to brother and all yours, and duty 

to mother, to whom I have not time now to write, 

your affectionate brother, 

B. Frankun. 



AN 

ACCOUNT 

OP THE NEW-INVENTED 

PENNSYLVANIAN FIRE-PLACES'; 

WHBRBIN 

THBIR CONSTRUCTION AND MANNER OP OPBRATION 18 PARTICU- 
LARLY bxplainbd; thbir advantagbs abovb bvbrt 

OTHBR MBTHOD OP WARMING ROOMS DBMONSTRATBD ; AND 
ALL OBJECTIONS THAT HAVB BBBN RAISED AGAINST THB 
USE OP THEM ANSWERED AND OBVIATED. WITH DIRBC- 
TIONS POR PUTTING THEM UP, AND POR USING THEM TO 
THB BEST ADVANTAGE. AND A COPPER-PLATE IN WHICH 
THE SEVERAL PARTS OP THB MACHINE ARE EXACTLY LAID 
DOWN, PROM A SCALE OP BQUAL PARTS. 

PHILADELPHIA ; 

PRIMTBD AND SOLD BY B. FRANKLIN, Z744 



In these northern colonies the inhabitants keep 
fires to sit by generally seven months in the year; 

' For an expositioii of Franklin's motives in writing this pamphlet, 
see supra^ Vd. I., p. 937. 
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that is, from the b^[inning of October to the end of 
April, and, in some winters, near eight months, by 
taking in part of September and May. 

Wood, our common fuel, which within these hun- 
dred years might be had at any man's door, must 
now be fetched near one htmdred miles to some 
towns, and makes a very considerable article in the 
expense of families. 

As therefore so much of the comfort and con* 
veniency of our lives, for so great a part of the year, 
depends on the article of iire; since fuel is become 
so expensive, and, as the cotmtry is more cleared and 
settled, will of course grow scarcer and dearer/ any 
new proposal for saving the wood, and for lessening 
the charge and augmenting the benefit of fire, by 
some particular method of making and managing it, 
may at least be thought worth consideration. 

The new fire-places are a late invention to that 
purpose, of which this paper is intended to give a 
particular account. 

That the reader may the better judge, whether 
this method of managing fire has any advantage over 
those heretofore in use, it may be proper to consider 
both the old and new methods, separately and par- 
ticularly, and afterwards make the comparison. 

In order to do this it is necessary to tmderstand 
well some few of the properties of air and fire, viz. : 

I. Air is rarefied by heaty and condensed by cold; 
that is, the same quantity of air takes up more space 
when warm than when cold. This may be shown 
by several very easy experiments. Take any clear 
glass bottle (a Florence flask stript of the straw is 
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best), place it before the fire, and, as the air within 
is warmed and rarefied, part of it will be driven out 
of the bottle; turn it up, place its mouth in a vessel 
of water, and remove it from the fire; then, as the 
air within cools and contracts, you will see the water 
rise in the neck of the bottle, supplying the {dace of 
just so much air as was driven out. Hold a laige 
hot coal near the side of the bottle, and, as the air 
within feels the heat, it will again distend and force 
out the water. Or, fill a bladder not quite full of 
air, tie the neck tight, and lay it before a fire as near 
as may be without scorching the bladder; as the 
air within heats, you will perceive it to swell and fill 
the bladder, till it becomes tight, as if full blown; 
remove it to a cool place, and you will see it fall 
gradually, till it becomes as lank as at first. 

2. Air rarefied and distended by heat is specifi- 
cally ' lighter than it was before, and will rise in 
other air of greater density. As wood, oil, or any 
other matter specifically lighter than water, if placed 
at the bottom of a vessel of water, will rise till it 
comes to the top, so rarefied air will rise in common 
air, till it either comes to air of equal weight or is 
by cold reduced to its former density. 

A fire, then, being made in any chimney, the air 
over the fire is rarefied by the heat, becomes lighter, 
and therefore immediately rises in the fuimel, and 
goes out; the other air in the room (flowing towards 
the chimney) supplies its place, is rarefied in its 

< Body or matter of any sort is said to be spKtfcaUy heaTier or 
fighter than other matter when it has more or less sobstanoe or wets^ 
in tile same dimensioos. 
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turn, and rises likewise; the place of the air thus 
carried out of the room is supplied by fresh air com- 
ing in through doors and windows, or, if they be 
shut, through every crevice with violence, as may be 
seen by holding a candle to a key-hole. If the room 
be so tight as that all the crevices together will not 
supply so much air as is continually carried off, then, 
in a little time, the current up the funnel must flag, 
and the smoke, being no longer driven up, must 
come into the room. 

1. Fire (that is, common fire) throws out light, 
heat, and smoke (or fume). The two first move in 
right lines, and with great swiftness; the latter is 
but just separated from the fuel, and then moves 
only as it is carried by the stream of rarefied air, and 
without a continual accession and recession of air 
to carry off the smoky fumes, they would remain 
crowded about the fire and stifle it. 

2. Heat may be separated from the smoke, as well 
as from the light, by means of a plate of iron, which 
will suffer heat to pass through it without the others. 

3. Fire sends out its rays of heat, as well as rays 
of light, equally every way ; but the greatest sensible 
heat is over the fire, where there is, besides the rays 
of heat shot upwards, a continual rising stream of 
hot air, heated by the rays shot round on every 
side. 

These things being understood, we proceed to con- 
sider the fire-places heretofore in use, viz. : 

I. The large open fire-places used in the days of 
our fathers, and still generally in the country, and 
in kitchens. 
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2. The newer-fashioned fire-places, with low 
breasts and narrow hearths. 

3. Fire-places with hollow backs, hearths and 
jambs of iron (described by M. Ganger in his tract 
entitled La Michanique de Feu), for warming the air 
as it comes into the room. 

4. The Holland stoves, with iron doors opening 
into the room. 

5. The German stoves, which have no opening in 
the room where they are used, but the fire is put in 
from some other room, or from without. 

6. Iron pots, with open charcoal fires, placed in 
the middle of a room. 

I. The first of these methods has generally the 
conveniency of two warm seats, one in each comer; 
but they are sometimes too hot to abide in, and, at 
other times, incommoded with the smoke; there is 
likewise good room for the cook to move, to hang on 
pots. Sec. Their inconveniences are that they almost 
always smoke, if the door be not left open; that they 
require a large funnel, and a large funnel carries off 
a great quantity of air, which occasions what is 
called a strong draft to the chimney, without which 
strong draft the smoke would come out of some part 
or other of so large an opening, so that the door can 
seldom be shut; and the cold air so nips the backs 
and heels of those that sit before the fire, that they 
have no comfort till either screens or settles are 
provided (at a considerable expense) to keep it off, 
which both cumber the room and darken the fire- 
side. A moderate quantity of wood on the fire in so 
large a hearth seems but little, and in so strong and 
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cold a draft warms but little; so that people are 
continually laying on. more. In short, it is next to 
impossible to warm a room with such a fire-place; 
and I suppose our ancestors never thought of warm- 
ing rooms to sit in; all they purposed was to have a 
place to make a fire in, by which they might warm 
themselves when cold. 

2. Most of these old-fashioned chimneys in towns 
and cities have been, of late years, reduced to the 
second sort mentioned, by building jambs within 
them, narrowkig the hearth, and making a low arch 
or breast. It is strange, methinks, tiiat though 
chimneys have been so long in use, their construc- 
tion should be so little understood till lately, that 
no workman pretended to make one which should 
always carry oflE aU smoke, but a chimney-cloth was 
looked upon as essential to a chimney. This im- 
provement, however, by small openings and low 
breasts, has been made in otir days; and success in 
the first experiments has brought it into general use 
in cities, so that almost all new chimneys are now 
made of that sort, and much fewer bricks will make 
a stack of chimneys now than formerly. An im- 
provement so lately made may give us room to 
believe that still farther improvements may be found 
to remedy the inconveniences yet remaining. For 
these new chimneys, though they keep rooms gener- 
ally free from smoke, and, the opening being con- 
tracted, will allow the door to be shut, yet, the 
funnel still requiring a considerable quantity of air, 
it rushes in at every crevice so strongly as to make 
a continual whistling or howling; and it is very 
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tmcomfortable, as well as dangerous, to sit against 
any such crevice. ICany colds are caught from this 
cause only, it being safer to sit in the open street; for 
then the pores do all close together, and the air 
does not strike so sharply against any particular 
part of the body. 
The Spaniards have a proverbial saying: 

If the wind blows on you through a hole, 
Make your will, and take care of your soul. 

Women partictdarly, from this cause, as they sit 
much in the house, get colds in the head, rheums, 
and deductions, which fall into their jaws and gums 
and have destroyed early many a fiaie set of teeth in 
these northern colonies. Great and bright fires do 
also very much contribute to damage the eyes, dry 
and shrivel the skin, and bring on early the appear- 
ances of old age. In short, many of the diseases 
proceeding from colds, as fevers, pleurisies, &c., 
fatal to very great ntmibers of people, may be 
ascribed to strong-drawing chimnejrs, whereby, in 
severe weather, a man is scorched before, while he 
is froze behind.' In the mean time very little is 

' As the writer is neither physician nor philosopher, the reader may 
expect he should justify these opinions by the authority of some that 
are so. M. Clare, P.R.S., in his treatise of The Motion of Fluids^ 
says (p. 346, Stc): "And here it may be remarked, that it is more 
prejudicial to health to sit near a window or door, in a room 
where there are many candles and a fire, than in a room without; 
for the constmiption of air thereby occasioned, will always .be very 
considerable, and this mtist necessarily be replaced by cold air from 
without. Down the chimney can enter none, the stream of warm air 
always arising therein absolutely forbids it; the supply must therefore 
come in wherever other openings shall be found. If these happen to 
be small, Ut those who sU near them beware; the smaller the floodgate. 
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done by these chinmeys towards wanning the loom; 
for the air round the fire-place, which is warmed by 
the direct rays from the fire, does not continue in 
the room, but is continually crowded and gathered 

the smarter will be the stream. Wai a man, even in a sweat* to leap 
into a cold bath, or jnmp from bis warm bed, in the intensest cold« tfwmt 
in a frost, provided he do not continue over*long therein* and be in 
health when he does this, we see bj experience that he gets no harm. 
If he sits a little while against a window, into which a siaxes s l ve 
cnrrent of cold air comes, his pores are dosed, and he gets a fever. 
In the first case, the shock the bod j endures is general, tmiform, and 
therefore less fierce; in the other, a single part, a neck, or ear per- 
dianoe, is attacked, and that with the greater violence pfobabtj* ^ 
it is done bj a successive stream of cold air. And the cannon of a 
battery, pointed against a single part of a bastion, will easier make a 
breach than were they directed to play singly npon the wbole laoe» 
and will admit the enemy much sooner into the town." 

That warm rooms, and keeping the body warm in winter, are means 
of preventing such diseases, take the opinion of that learned Itidian 
pfayridan, Antonino Farcio, in the preface to bis tract, D^ MUki$ 
SamkOe TutndA^ where, speaking of a particular wet and cold winter, 
remarkable at Venice for its sickliness, he says: *'Pbpalaris avtem 
pleuritis, qvm Venetiis saerviit mensibus Dte,, /on., F«6., ez oobU aMa- 
que indementift facta est, quod non habeant hjrpocansta [ifons-foOMf ], 
et quod non soliciti sunt Itali omnes de auribus, temporibus, coUo, 
totoque corpore defendendis ab injuriis aftris; et tegmina domorum 
Veneti disponent parum inclinata, ut nives diutius permaneant super 
tegmina. E contra, Germani, qui experiuntur coeli inclementiam, 
perdidicere sese defendere ab afiris injuria. Tecta construunt multum 
indinata, ut deddant nives. Germani abundant lignis, domusqne 
hypocoMsUs; foris autem incedunt pannis, pellibus, gossipio, bene 
mehercule loricati atque muniti. In BavariA interrogabam (curiosi- 
tate motus videndi Germaniam) quot nam dapsis mensibus pleuritide 
vd peripneumoniA fuissent absumti; dioebant vix unus aut alter illis 
temporibus pletuitide fuit correptus." 

Tlie great Dr. Boerhaave, whose authority alone might be sufficient 
in bis Aphorisms, mentions, as one antecedent cause of pleurisies, '*a 
cold air, driven violentiy through some narrow passage upon the body, 
overheated by labor or fire." 

The eastern physicians agree with the Buropeans in this point; wit- 
ness the Chinese treatise, Tschang 5#fi;— that is, Th€ Art of frocurimg 
Hsaith and long Lif€, as translated in P^re Du Halde's account of 
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into the cfainmey by the current of cold air coming 
behind it, and so is presently carried off. 

In both these sorts of fire-places, the greatest part 
of the heat from the fire is lost; for, as fire naturally 
darts heat every way, the back, the two jambs, and 
the hearth drink up almost all that is given them, 
very little being reflected from bodies so dark, por- 
ous, and unpolished; and the upright heat, which is 
by far the greatest, flies directly up the chimney, 
llius five sixths at least of the heat (and conse- 
quently of the fuel) is wasted, and contributes 
nothing towards warming the room. 

3. To remedy this the Sieur Gauger gives, in his 
book entitled La Michantque de Feu, published in 
1709, seven different constructions of the third sort 
of chimneys mentioned above, in which there are 
hollow cavities, made by iron plates in the back, 
jambs, and hearths, through which plates the heat 
passing warms the air in those cavities, which is 
continually coming into the room fresh and warm. 
The invention was very ingenious, and had many 
conveniences; the room was warmed in all parts, 
by the air flowing through the heated cavities ; cold 
air was prevented rushing through the crevices, the 
ftmnel being stifficiently supplied by those cavities; 

China, which has this passage: "As, of all the passions which ruffle 
ns, anger doth the most mischief, so of aU the malignant affections of 
the air, a wind that comes through any narrow passage, which is cold 
and piercing, is most dangerous; and, coming upon us unawares, in^ 
sinuates itself into the body, often causing grievous diseases. 1% 
should therefore be avoided, according to the advice of the ancient 
proverb, as carefully as the point of an arrow." These witanhi^ are 
avoided by the use of the new-invented fire-places, as wiU be shown 
hereafter. 
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much less fuel would serve, &c. But the first ex- 
pense, which was very gxeat, the intricacy of the 
design, and the diflSculty of execution, especially in 
old chimneys, discouraged the propagation of the 
invention; so that there are, I suppose, very few 
such chimneys now in use. The upright heat, toOr 
was almost all lost in these, as in the common 
chimnes^s. 

4. The Holland iron stove, which has a flue pro* 
ceeding from the top, and a small iron door opening 
into the room, comes next to be considered. Its 
conveniences are, that it makes a room all over 
warm; for, the chimney being wholly closed except 
the flue of the stove, very little air is required to 
supply that, and therefore not much rushes in at 
crevices, or at the door when it is opened. Little 
fuel serves, the heat being almost all saved; for it 
rays out almost eqtially from the four sides, the bot- 
tom, and the top, into the room, and presently 
warms the air arotmd it, which, being rarefied, rises 
to the ceiling, and its place is supplied by the lower 
air of the room, which flows gradually towards the 
stove, and is there warmed, and rises in its turn, so 
that there is a continual circulation till all the air 
in the room is warmed. The air, too, is gradtially 
changed by the stove-door's being in the room, 
through which part of it is continually passing, and 
that makes these stoves wholesomer or at least 
pleasanter than the German stoves, next to be 
spoken of. But they have these inconveniences. 
There is no sight of the fire, which is in itself a 
pleasant thing. One cannot conveniently make any 
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other use of the fire but that of wanning the room. 
When the room is warm, people, not seeing the fire, 
are apt to forget supplying it with fuel till it is almost 
out, then, growing cold, a great deal of wood is put 
in, which soon makes it too hot. The change of air 
is not carried on quite quick enough ; so that, if any 
smoke or ill smell happens in the room, it is a long 
time before it is discharged. For these reasons the 
Holland stove has not obtained much among the 
English (who love the sight of the fire) tmless in 
some workshops, where people are obliged to sit 
near windows for the light, and in such places they 
have been fotmd of good use. 

5. The German stove is like a box, one side want- 
ing. It is composed of five iron plates, screwed 
together, and fixed so as that you may put the fuel 
into it from another room, or from the outside of 
the house. It is a kind of oven reversed, its mouth 
being without, and body within, the room that is to 
be warmed by it. This invention certainly warms 
a room very speedily and thoroughly with little fuel ; 
no quantity of cold air comes in at any crevice, be- 
cause there is no discharge of air which it might 
supply, there being no passage into the stove from 
the room. These are its conveniences. Its incon- 
veniences are, that people have not even so much 
sight or use of the fire as in the Holland stoves, and 
are, moreover, obliged to breathe the same un- 
changed air continually, mixed with the breath and 
perspiration from one another's bodies, which is very 
disagreeable to those who have not been accustomed 
to it. 
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6. Charcoal fires in pots are used chiefly in the 
shops of handicraftsmen. They warm a room (that 
is kept dose, and has no chimney to carry off the 
warmed air) very speedily and uniformly; but, there 
being no draft to change the air, the sulphurous 
fumes from the coals (be they ever so well kindled 
before they are brought in, there will be some) mix 
with it, render it disagreeable, hurtful to some con- 
stitutions, and sometimes, when the door is long 
kept shut, produce fatal consequences. 

To avoid the several inconveniences, and at the 
same time retain all the advantages of other fire- 
X^aces, was contrived the Pbnnstlvanian Firs- 
PLACE, now to be described. 

This machine consists of: 

A bottom plate (i.). (See Plate I.) 

A back plate (ii.). 

Two side plates (iii., iii.). 

Two middle plates (iv., iv.), which, joined to- 
gether, form a tight box with winding passages in it 
for warming the air. 

A front plate (v.). 

A top plate (vi.). 

These are all cast of iron, with mouldings or ledges 
where the plates come together, to hold them fast 
and retain the mortar used for pointing to make 
tight joints. When the plates are all in their places 
a pair of slender rods, with screws, are sufficient to 
bind the whole very firmly together, as it appears in 
Figure 2. 

There are, moreover, two thin plates of wrought 
iron, viz., the shutter (vii.), and the register (viii.). 
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besides the screw-txxis, 0, P, all which we shall 
explain in their order. 

(i.) The bottom plate or hearth-pieoe is round 
before, with a rising moulding that serves as a fender 
to keep coals and ashes from coming to the floor, &c. 
It has two ears F, (7, perforated to receive the 
screw-rods O, P; sl long air-hole a a, through which 
the fresh outward air passes up into the air-box; 
and three smoke-holes B, C, through which the 
smoke descends and passes away, all represented by 
dark squares. It has also double ledges to receive 
between them the bottom edges of the back plate, 
the two side plates, and the two middle plates. 
These ledges are about an inch asunder and about 
half an inch high; a profile of two of them, joined 
to a fragment of plate, appears in Figure 3. 

(ii.) The back plate is without holes, having only 
a pair of ledges on each side to receive the back 
edges of the two 

(iii., iii.) Side plates; these have each a pair of 
ledges to receive the side edges of the front plate, 
and a little shoulder for it to rest on ; also two pair 
of ledges to receive the side edges of the two middle 
plates, which form the air-box; and an oblong air- 
hole near the top through which is discharged into 
the room the air warmed in the air-box. Each has 
also a wing or bracket, H and /, to keep in falling 
brands, coals, &c., and a small hole, Q and /?, for 
the axis of the register to tiun in. 

(iv., iv.) The air-box is composed of the two 
middle plates D, E and F, G. The first have five 
thin ledges or partitions cast on it two inches deep. 
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the edges of which are received in so many pair of 
ledges cast in the other. The tops of all the cavities 
formed by these thin, deep ledges are also covered 
by a ledge of the same form and depth cast with 
them, so that when the plates are put together and 
the joints luted there is no communication between 
the air-box and the smoke. In the winding pass- 
ages of this box fresh air is warmed as it passes into 
the room. 

(v.) The front plate is arched on the under side, 
and ornamented with foliages, &c. ; it has no ledges. 

(vi.) The top plate has a pair of ears, M, N, an* 
swerable to those in the bottom plate, and perfor- 
ated for the same purpose; it has also a pair of 
ledges running round the under side to receive the 
top edges of the front, back, and side plates. The 
air-box does not reach up to the top plate by two 
inches and a half. 

(vii.) The shutter is of thin wrought iron and 
light, of such a length and breadth as to dose well 
the opening of the fire-place. It is used to blow up 
the fire, and to shut up and secure it at nights. It . 
has two brass knobs for handles, d, d, and conmionly 
slides up and down in a groove left, in putting up 
the fire-place, between the foremost ledge of the side 
plates and the face of the front plate; but some 
choose to set it aside when it is not in use, and apply 
it on occasion. 

(viii.) The register is also of thin wrought iron. It 
is placed between the back plate and air-box, and 
can, by means of the key 5, be turned on its axis so 
as to lie in any position between level and upright. 
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The screw-rods, 0, P, are of wrought iron, about a 
third of an inch thick, with a button at bottom, and 
a screw and nut at top, and may be ornamented with 
two small brasses screwed on above the nuts. 

To put this machine to work: 

1. A false back of fotu'-inch (or, in shallow small 
chimneys two-inch) brick work is to be made in the 
chimney, four inches or more from the true back; 
from the top of this false back a closing is to be 
made over to the breast of the chimney, that no air 
may pass into the chimney but what goes under the 
false back and up behind it. 

2. Some bricks of the hearth are to be taken up, 
to form a hollow under the bottom plate; across 
which hollow runs a thin, tight partition, to keep 
apart the air entering the hollow and the smoke ; and 
is therefore placed between the air-hole and snioke- 
holes. 

3. A passage is made, communicating with the 
outward air, to introduce that air into the fore part 
of the hollow under the bottom plate, whence it may 
rise through the air-hole into the air-box. 

4. A passage is made from the back part of the 
hollow, communicating with the flue behind the false 
back ; through this passage the smoke is to pass. 

The fire-place is to be erected upon these hollows, 
by putting all the plates in their places, and screwing 
them together. 

Its operation may be conceived by observing the 
plate entitled, Profile of the Chimney and Fire-flacB. 
(See Plate II.) 

M The mantel-piece, or breast of the chimney* 



PROFILE OF THE PENNSYLVANIA CHIMNEY AND KIRE-PLACE. 
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C Thefunnd. 

B The isHse back and dofiing. 

E True back of the chimney. 

T Top of the fire-place. 

F The front of it. 

A The place where the fire is made. 

D The air-box. 

K The hole in the side plate, through which the 
warmed air is discharged out of the air-box into the 
room. 

H The hollow filled with fresh air, entering at the 
passage /> and ascending into the air-box through 
the air-hole in the bottom-plate, near 

G The partition in the hollow to keep the air and 
smoke apart. 

P The passage under the false back and part of 
the hearth for the smoke. 

The arrows show the course of the smoke. 

The fire being made at A^ the flame and smoke 
will ascend and strike the top T, which will thereby 
receive a considerable heat. The smoke, finding no 
passage upwards, ttims over the top of the air-box, 
and descends between it and the back plate to the 
holes in the bottom plate, heating, as it passes, both 
plates of the air-box, and the said back plate; the 
front, bottom, and side plates are also all heated at 
the same time. The smoke proceeds in the passage 
that leads it under and behind the false back, and so 
rises into the chinmey. The air of the room, warmed 
behind the back plate, and by the sides, front, and 
top plates, becoming specifically lighter than the other 
air in the room, is obliged to rise; but the closure 
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over the fire-place hindering it from going up the 
chimney, it is forced out into the room, rises by 
the mantel-piece to the ceiling, and spreads all over 
the top of the room, whence being crowded down 
gradually by the stream of newly-warmed air that 
follows and rises above it, the whole room becomes in 
a short time equally warmed. 

At the same time the air, warmed under the bot- 
tom plate and in the air-box, rises and comes out of 
the holes in the side plates very swiftly if the door 
of the room be shut, and joins its ctirrent with the 
stream before mentioned, rising from the side, back, 
and top plates. 

The air that enters the room through the air-box 
is fresh, though warm ; and, computing the swiftness 
of its motion with the areas of the holes, it is found 
that near ten barrels of fresh air are hotirly intro- 
duced by the air-box ; and by this means the air in 
the room is continually changed, and kept at the 
same time sweet and warm. 

It is to be observed that the entering air will not 
be warm at first lighting the fire, but heats gradually 
as the fiire increases. 

A square opening for a trap-door should be left 
in the closing of the chimney, for the sweeper to 
go up; the door may be made of slate or tin, and 
commonly kept close shut, but so placed as that, 
turning up against the back of the chimney when 
open, it closes the vacancy behind the false back, and 
shoots the soot that falls in sweeping, out upon the 
hearth. This trap-door is a very convenient thing. 

In rooms where much smoking of tobacco is used, 
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it is also convenient to have a small hole about five 
or six inches sqtiare, cut near the ceiling through into 
the funnel; this hole must have a shutter, by which 
it may be closed or operated at pleasure. When open 
there will be a strong draft of air through it into the 
chimney, which will presently carry off a doud of 
smoke and keep the room dear; if the room be too 
hot likewise, it will carry off as much of the warm air 
as you please, and then you may stop it entirely or 
in part as you think fit. By this means it is that the 
tobacco smoke does not descend among the heads of 
the company near the fire, as it must do before it can 
get into common chimneys. 

The Manner of Using this Fire-place 

Your cord-wood must be cut into three lengths; or 
else a short piece fit for the fire-place, cut off, and the 
longer left for the kitchen or other fires. Dry hick- 
ory or ash, or any woods that bum with a clear 
fl£une, are rather to be chosen, becatise such are less 
apt to foul the smoke passages with soot; and flame 
communicates with its light, as well as by contact, 
greater heat to the plates and room. But, where 
more ordinary wood is used, half a dry fagot of brush- 
wood, btimt at the first making the fire in the morn- 
ing, is very advantageous, as it immediately, by its 
sudden blaze, heats the plates and warms the room 
(which with bad wood slowly kindling would not be 
done so soon), and at the same time by the length 
of its flame, turning in the passages, constimes and 
deanses away the soot that such bad, smoky wood 



i 



g6 The Works of [1744 

had produced therein the preceding day, and so keeps 
them alwa3rs free and clean. When you have laid 
a little back log, and placed yotir billets on small 
dogs, as in common chimneys, and put some fire to 
them, then slide down yotir shutter as low as the 
dogs, and the opening being by that means con- 
tracted, the air rushes in briskly and presently blows 
up the flames. When the fire is su£5ciently kindled, 
slide it up again/ In some of these fire-places there 
is a little six inch square trap-door oi thin wrought 
iron or brass, covering a hole of like dimensions near 
the fore part of the bottom plate, which being by a 
ring lifted up towards the fire, about an inch, where 
it will be retained by two springing sides fixed to it 
perpendicularly (see Plate I., Fig. 4), the air rushes 
in from the hollow imder the bottom plate, and 
blows the fire. Where this is used, the shutter 
serves only to close the fire at nights. The more f cm:- 
ward you can make yotir fire on the hearth-plate, 
not to be incommoded by the smoke, the sooner and 
more will the room be warmed. At night, when you 
go to bed, cover the coals or brands with ashes as 
usual ; then take away the dogs, and slide down the 
shutter close to the bottom plate, sweeping a little 
ashes against it that no air may pass tmder it ; then 
turn the register so as very near to stop the flue be- 

' The shutter is slid up and down in this manner, only in those fire- 
places which are so made, as that the distance between the top ci the 
arched opening and the bottom plate is the same as the distance 
between it and the top plate. Where the arch Is higher, as it is in 
the draft annexed (which is agreeable to the last improvements), the 
shutter is set by and applied occasionally; because if it were made 
deep enough to close the whole opeoing when slid down, it would hide 
part of it when up. 
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hind. If no smoke then comes out at crevices into 
the room, it is right; if any smoke is perceived to 
come out, move the r^fister, so as to give a little 
draft, and it will go the right way. Thus the room 
will be kept warm all night; for, the chimney being 
almost entirely stopt, very little cold air, if any, will 
enter the room at any crevice. When you come to 
rekindle the fire in the morning, turn open the register 
before you lift up the slider, otherwise, if there be 
any smoke in the fire-place, it will come out into the 
room. By the same use of the shutter and register, 
a biasing fire may be presently stifled, as well as se- 
cured, when you have occasion to leave it for any 
time; and at your return you will find the brands 
warm, and ready for a speedy rekindling. The 
shutter alone will not stifle a fire, for it cannot well 
be noade to fit so exactly but that air will enter, and 
that in a violent stream, so as to blow up and keep 
alive the flames and consume the wood, if the draft 
be not checked by turning the register to shut the 
flue behind. The register has also two other uses. 
K you observe the draft of air into your fire-place to 
be stronger than is necessary (as in extreme cold 
weather it often is), so that the wood is constimed 
faster than usual; in that case, a quarter, half, or 
two-thirds turn of the register will check the violence 
of the draft and let your fire bum with the modera- 
tion you desire; and at the same time both the fire- 
place and the room will be the warmer, because less 
cold air will enter and pass through them. And, if 
the chinmey should happen to take fire (which in- 
deed there is very little danger of, if the preceding 

▼OL.II.— f. 
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direction be observed in making fires, and it be wdl 
swept once a year; for, much less wood being burnt, 
less soot is proportionably made; and, the fuel being 
soon blown into flame by the shutter, or the trap- 
door bellows, there is consequently less smoke from 
the fuel to make soot ; then, though the funnel should 
be foul, yet the sparks have such a crooked, up and 
down, roundabout way to go, that they are out be- 
fore they get at it) ; I say, if ever it should be on fire, 
a turn of the register shuts all dose and prevents any 
air going into the chimney, and so the fire may be 
easily stifled and mastered. 

The Advantages of this Fire-place 

Its advantages above the common fire-places are: 

1. That your whole room is equally warmed, so 
that people need not crowd so dose round the fire, 
but may sit near the window, and have the benefit 
of the light for reading, writing, needlework, &c. 
They may sit with comfort in any part of the room, 
which is a very considerable advantage in a large 
family, where there must often be two fires kept, 
becatise all cannot conveniently come at one. 

2. If you sit near the fire you have not that cold 
draft of uncomfortable air nipping your back and 
heds as when before common fires, by which many 
catch cold, being scorched before and, as it were, 
froze behind. 

3. If you sit against a crevice there is not that 
sharp draft of cold air playing on you as in rooms 
where there are fires in the conmion way, by which 
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many catch cold, whence proceed coughs,' catarrhs, 
toothaches, fevers, pleurisies, and many other dis- 



4. In case of sickness they make most excellent 
nursing-rooms, as they constantly supply a suffi- 
ciency of fresh air, so wanned at the same time as to 
be no way inconvenient or dangerous. A smaU one 
does well in a chamber, and, the chimneys being 
fitted for it, it may be removed from one room to 
another, as occasion requires, and fixed in half an 
hour. The equal temper, too, and warmth of the 
air of the room, is thought to be particularly advan- 
tageous in some distempers; for it was observed in 
the winters of 1730 and 1736, when the small-pox 
spread in Pennsylvania, that very few children of the 
Germans died of that distemper in proportion to 
those of the English, which was ascribed by some to 
the warmth and equal temper of air in their stove- 
rooms, which made the disease as favorable as it 
commonly is in the West Indies. But this conjecture 
we submit to the judgment of physicians. 

5. In common chimneys the strongest heat from 
the fire, which is upwards, goes directly up the 
chimney and is lost, and there is such a strong draft 
into the chimney that not only the upright heat but 
also the back, sides, and downward heats are carried 
up the chimney by that draft of air, and the warmth 

' My Lord Molesworth, in his account of Denmark, says: " That few 
or none of the people there are troubled, with coughs, catarrhs, con- 
sumpttons, or such Uke diseases of the lungs, so that in the midst of 
winter in the churches, which are very much frequented, there is no 
noise to interrupt the attention due to the preacher. I am persuaded," 
•ays he, "their warm staves contribute to their freedom from these 
iftiMfa of maladies." 
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given before the fire by the rays that strike out to- 
wards the room is continually driven back, crowded 
into the chimney, and carried up by the same draft 
of air. But here the upright heat strikes and heats 
the top plate, which warms the air above it, and that 
comes into the room. The heat likewise which the 
fire commtmicates to the sides, back, bottom, and 
air-box, is all brought into the room; for you will 
find a constant current of warm air coming out of 
the chimney comer into the room. Hold a candle 
just under the mantel-piece or breast of your chim- 
ney, and you will see the flame bent outwards; by 
lajdng a piece of smoking paper on the hearth, on 
either side, you may see how the current of air 
moves and where it tends, for it will turn and cany 
the smoke with it. 

6. Thus, as very little of the heat is lost when this 
fire-plac* is used, much less wood^ will serve you, 
which is a considerable advantage where wood is 
dear. 

7. When you bum candles near this fire-place, you 
will find that the flame bums quite upright, and does 
not blare and run the tallow down by drawing to- 
wards the chmmey, as against common fires. 

' People who have used these fire-places differ mtach in their ac- 
counts of the wood saved by them. Some say five sixths, others three 
fourths, and others much less. This is owing to the great difference 
there was in their former fires, some (according to the different circum- 
stances of their rooms and chimneys) having been used to make very 
large, others middling, and others, of a more sparing temper, very 
small ones, while in these fire-places (their size and draft being nearly 
the same) the consumption is more equal. I suppose, taldng a number 
of families together, that two thirds or half the wood at least is saved. 
My common room, I know, is made twice as warm as it used to be, 
with a quarter of the wood I formerly consumed there. 



1744] Benjamin Franklin loi 

8. This fire-place cures most smoky chimneys, and 
fhereby preserves both the eyes and furniture. 

9. It prevents the fouling of chimneys; much 
of the lint and dust that contributes to foul a 
dmnney being, by the low arch, obliged to pass 
through the flame, where it is consumed. Then, 
less wood being burnt, there is less smoke made. 
Again, the shutter, or trap-bellows, soon blowing the 
wood into a flame, the same wood does not yield 
80 much smoke as if burnt in a common chimney; 
for, as soon as flame begins, smoke in proportion 



10. And if a chimney should be foul, it is much 
less likely to take fire. If it should take fire, it is 
easily stifled and extinguished. 

11. A fire may be very speedily made in this fire- 
place by the help of the shutter or trap-bellows, as 
aforesaid. 

13. A fire may be soon extinguished by closing 
it with the shutter before, and turning the register 
behind, which will stifle it, and the brands will re- 
main ready to rekindle. 

13. The room being once warm, the warmth may 
be retained in it all night. 

14. And, lastly, the fire is so secured at night 
that not one spark can fly out into the room to do 
damage. 

With all these conveniences, you do not lose the 
pleasing sight nor use of the fire, as in the Dutch 
stoves, but may boil the tea-kettle, warm the flat- 
irons, heat heaters, keep warm a dish of victuals by 
setting it on the top, &c. 
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Objections answered 



There are some objections commonly made by 
people that are tmacquainted with these fire-places 
which it may not be amiss to endeavour to remove, 
as they arise from prejudices which might otherwise 
obstruct, in some degree, the general use of this 
beneficial machine. We frequently hear it said» 
They are of the nature of Dutch stoves; stoves have cm 
unpleasant smell; stoves are unwholesome; and warm 
rooms make people tender and apt to catch cold. As to 
the first, that they are of the nature of Dutch stoves, 
the description of those stoves, in the begiiming of 
this paper, compared with that of these machines, 
shows that there is a most material difference, and 
that these have vastly the advantage, if it were only 
in the single article of the admission and circulation 
of the fresh air. But it must be allowed there may 
have been some cause to complain of the offensive 
smell of iron stoves. This smell, however, never 
proceeded from the iron itself, which, in its nattuie, 
whether hot or cold, is one of the sweetest of metals, 
but from the general uncleanly manner of using 
those stoves. If they are kept clean they are as 
sweet as an ironing-box, which, though ever so hot, 
never offends the smell of the nicest lady ; but it is 
common to let them be greased, by setting candle- 
sticks on them or otherwise ; to rub greasy hands on 
them; and, above all, to spit upon them, to try how 
hot they are, which is an inconsiderate, filthy, un- 
mannerly custom; for the slimy matter of spittle, 
drying on, bums and fumes when the stove is hot. 
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as wen as the grease, and smells most natiseously, 
which makes such dose stove-rooms, where there is 
no draft to carry off those filthy vapors, almost in- 
tolerable to those that are not from their infancy 
accustomed to them. At the same time nothing 
is more easy than to keep them dean; for, when by 
any acddent they happen to be fouled, a lie made 
(tf ashes and water, with a brush, will scour them 
perfectly, as will also a little strong soft soap and 
water. 

That hot iron of itself gives no offensive smell, 
those know very well who have (as the writer of 
this had) been present at a furnace when the work- 
men were pouring out the flowing metal to cast laige 
plates, and not the least smell of it to be perceived. 
That hot iron does not, like lead, brass, and some 
other metals, give out unwholesome vapors, is plain 
frc»n the general health and strength of those who 
constantly work in iron, as furnace-men, foige-men, 
and smiths; that it is in its nature a metal perfectly 
wholesome to the body of man, is known from the 
beneficial use of chalybeate or iron-mine waters, 
from the good done by taking steel filings in several 
disorders, and that even the smithy water in which 
hot irons are quenched is found advantageous to 
the htunan constitution. The ingenious and learned 
Dr. Desaguliers, to whose instructive writings the 
contriver of this machine acknowledges himself 
much indebted, relates an experiment he made to 
try whether heated iron would yield unwholesome 
vapors. He took a cube of iron, and, having given 
it a very great heat, he fixed it so to a receiver. 
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exhausted by the air-pump, that all the air rudiiiig 
in to fill the receiver ^ould first pass through a hole 
in the hot iron. He then put a small bird into the 
receiver, who breathed that air without any incon- 
venience or suffering the least disorder. But the 
same experiment being made with a cube of hot 
brass, a bird put into that air died in a few minutes. 
Brass, indeed, stinks even when cold, and much 
more when hot; lead, too, when hot, yields a very 
unwholesome steam; but iron is always sweet» and 
every way taken is wholesome and friendly to the 
hiunan body, except in weapons. 

That warmed rooms make people tender and apt to 
catch cold, is a mistake as great as it is (among the 
English) general. We have seen in the preceding 
pages how the common rooms are apt to give colds; 
but the writer of this paper may affirm frcnn his own 
experience and that of his family and friends, who 
have used warm rooms for these four winters jacst^ 
that by the use of such rooms people are rendered 
less liable to take cold, and, indeed, actually hardened. 
If sitting warm in a room made one subject to take 
cold on going out, lying warm in bed should, by a 
parity of reason, produce the same effect when we 
rise. Yet we find we can leap out of the warmest 
bed naked in the coldest morning without any such 
danger; and in the same manner out of warm clothes 
into a cold bed. The reason is that in these cases the 
pores all close at once, the cold is shut out, and the 
heat within augmented, as we soon after feel by 
the glowing of the flesh and skin. Thus no one was 
ever known to catch cold by the use of the cold bath; 
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and are not cold baths allowed to harden the bodies 
of those that tise them? Are they not therefore 
frequently prescribed to the tenderest constitutions? 
Now every time you go out of a warm room into the 
cold, freezing air, you do, as it were, plunge into a 
cold bath, and the effect is in proportion the same; 
for (though perhaps you may feel somewhat chilly at 
first) you find in a little time your bodies hardened 
and strengthened, your blood is driven round with 
a brisker circulation, and a comfortable, steady, tmi- 
form, inward warmth succeeds that equal outward 
warmth you first received in the room. Farther to 
confirm this assertion, we instance the Swedes, the 
Danes, and the Russians. These nations are said to 
live in rooms, compared to ours, as hot as ovens ' ; 
yet where are the hardy soldiers, though bred in 
their boasted cool houses, that can, like these people, 
bear the fatigues of a winter campaign in so severe a 
dimate, march whole days to the neck in snow, and 
at night intrench in ice as they do? 



> Mr. Boyle, in his experiments and observations upon cold, Shawns 
Ahndgmeta, vol. i., p. 684, says: " It is remarkable that while the cold 
has strange and tragical effects at Moscow and elsewhere, the Russians 
and Livonians should be exempt from them, who accustom themselves 
to pass immediately from a great degree of heat to as great a one of 
cold without receiving any visible prejudice thereby. I remember 
being told by a person of unquestionable credit that it was a common 
practioe among them to go from a hot stove into cold water; the same 
was also afifirmed to me by another who resided at Moscow. This 
tradition is likewise abimdantly confirmed by Olearius. * It is a sur- 
prising thing/ says he, 'to see how far the Russians can endure heat; 
and how, when it makes them ready to faint, they can go out of their 
stoves stark naked, both men and women, and throw themselves into 
odd water, and even in winter wallow in the snow.' *' 
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The mentioning of those northern nations puts me 
in mind of a considerable public advantage that may 
arise from the general use of these fire-places. It 
is observable that, though those cotmtries have been 
well inhabited for many ages, wood is still their fuelt 
and yet at no very great price; which cotild not 
have been, if they had not universally used stoves, 
but consumed it as we do in great quantities, by 
open fires. By the help of this saving invention our 
wood may grow as fast as we consume it, and our 
posterity may warm themselves at a moderate rate, 
without being obliged to fetch their fuel over the 
Atlantic ; as, if pit-coal should not be here discovered 
(which is an uncertainty) they must necessarily 
do. 

We leave it to the political arithmetician to com- 
pute how much money will be saved to a country, by 
its spending two thirds less of fuel; how much labor 
saved in cutting and carriage of it ; how much more 
land may be cleared by cultivation; how great the 
profit by the additional quantity of work done, in 
those trades particularly that do not exercise the 
body so much, but that the workfolks are obliged to 
nm frequently to the fire to warm themselves; and 
to physicians to say how much healthier thick-built 
towns and cities will be, now half suffocated with 
sulphury smoke, when so much less of that smoke 
shsdl be made, and the air breathed by the inhabit- 
ants be consequently so much purer. These things 
it will suffice just to have mentioned ; let us proceed 
to give some necessary directions to the workman 
who is to fix or set up these fire-places. 
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DirecUons to the 

The chimney being first well swept and cleansed 
from soot, &c., lay the bottom plate down on the 
hearth, in the plac» where the fire-place is to stand, 
which may be as forward as the hearth will allow. 
Chalk a line from one of its back comers round the 
plate to the other comer, that you may afterwards 
know its place when you come to fix it; and from 
those comers, two parallel lines to the back of the 
chimney; make marks also on each side, that you 
may know where the partition is to stand, which is 
to prevent any commtmication between the air and 
smoke. Then, removing the plate, make a hollow 
under it and beyond it, by taking up as many of the 
bricks or tiles as you can, within your chalked lines, 
quite to the chimney-back. Dig out six or eight 
inches deep of the earth or rubbish, all the breadth 
and length of your hollow; then make a passage of 
four inches square (if the place will allow so mucfi) 
leading from the hollow to some place commtmicat- 
ing with the outer air; by outer air we mean air 
without the room you intend to warm. This pass- 
age may be made to enter your hollow on either 
side, or in the fore part, just as you find most 
convenient, the circumstances of your chimney con- 
sidered. If the fire-place is to be put up in a cham- 
ber, you may have this conmiunication of outer air 
from the staircase; or sometimes more easily from 
between the chamber floor and the ceiling of the 
lower room, making only a small hole in the wall 
of the house entering the space betwixt those two 
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joists with which your air-passage in the hearth 
commtinicates. If this air-passage be so situated as 
that mice may enter it, and nestle in the hollow, a 
little grate of wire will keep them out. This passage 
being made, and, if it runs under any part of the 
hearth, tiled over securely, you may proceed to raise 
your false back. This may be of four inches or two 
inches thickness, as you have room; but let it stand at 
least four inches from the true chimney back. In nar- 
row chimneys this false back runs from jamb to jamb ; 
but in large, old-fashioned chimneys, you need not 
make it wider than the back of the fire-place. To 
begin it, you may form an arch nearly flat, of three 
bricks end to end, over the hollow, to leave a passage 
the breadth of the iron fire-place and five or six 
inches deep, rounding at bottom, for the smoke to 
turn and pass under the false back, and so behind 
it up the chimney. The false back is to rise till it is 
as high as the breast of the chimney, and then to 
cfose over to the breast » ; alwajrs observing, if there 
is a wooden mantel-tree, to close above it. If there 
is no wood in the breast, you may arch over and 
close even with the lower part of the breast. By this 
closing the chimney is made tight, that no air or 
smoke may pass up it, without going under the false 
back. Then from side to side of your hollow, against 
the marks you made with chalk, raise a tight parti- 
tion, brick-on-edge, to separate the air from the 
smoke, bevelling away to half an inch the brick that 
comes just under the air-hole, that the air may have 

' See page 94, where tbe tn^p-door is described, that ought to be ia 
tills dostiig. 
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a free passage up into the air-box. Lastly, dose the 
hearth over that part of the hollow that is between 
the false back and the place of the bottom plate, 
coming about half an inch under the plate, which 
piece of hollow hearth may be supported by a bit or 
two of old iron hoop; then is your chimney fitted to 
receive the fire-place. 

To set it, lay first a little bed of mortar all round 
the edges of the hollow, and over the top of the par- 
tition; then lay down your bottom plate in its place 
(with the rods in it) and tread it till it Ues firm. 
Then put a Uttle fine mortar (made of loam and 
lime, with a Uttle hair) into its joints, and set in 
your back plate, leaning it for the present against 
the false back; then set in your air-box, with a little 
mortar in its joints; then put in the two sides, dos- 
ing them up against the air-box, with mortar in 
their grooves, and fixing at the same time your rois- 
ter; then bring up your back to its place, with 
mortar in its grooves, and that will bind the sides 
together. Then put in your front plate, placing it 
as far back in the groove as you can, to leave room 
for the sUding plate; then lay on your top plate, 
with mortar in its grooves also, screwing the whole 
firmly together by means of the rods. The capital 
letters, -A, B, D, JE, &c. in the cut [Plate II.], i^ow 
the corresponding parts of the several plates. Lastly, 
the joints being pointed all round on the outside, the 
fire-place is fit for use. 

When you make your first fire in it, perhaps, if the 
diimney be thoroughly cold, it may not draw, the 
work too being all cold and damp. In such case. 
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put first a few shovels of hot coals in the fire-plaoe, 
then lift up the chimney sweeper's trap-door, and 
putting in a sheet or two of flaming paper, shut it 
again, which will set the chimney a drawing im^- 
mediately, and when once it is filled with a coltumi 
of warm air it will draw strongly and continually. 

The drying of the mortar and work by the fint 
fire may smell unpleasantly, but that wiU soon be 
over. 

In some shallow chimnejrs, to make more room for 
the false back and its flue, four inches or more of the 
chimney-back may be picked away. 

Let the room be made as tight as conveniently it 
may be; so will the outer air that must come in to 
supply the room and draft of the fire be all obliged 
to enter through the passage under the bottom 
plate, and up throtigh the air-box, by which means 
it will not come cold to your backs, but be warmed 
as it comes in, and mixed with the warm air round 
the fire-place before it spreads into the room. 

But as a great quantity of cold air, in extreme 
cold weather especially, will presently enter a room 
if the door be carelessly left open, it is good to have 
some contrivance to shut it, either by means of screw 
hinges, a spring, or a pulley. 

When the pointing in the joints is all dry and 
hard, get some powder of black lead (broken bits of 
black lead crucibles from the silversmiths, pounded 
fine, will do), and mixing it with a little rum and 
water, lay it on, when the plates are warm, with a 
hard brush, over the top and front plates, part of 
the side and bottom plates, and over all the pointing; 
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and as it dries, rub it to a gloss with the same brush, 
so the joints will not be discerned, but it will look 
all of a piece, and shine like new iron. And, the 
false back being plastered and whitewashed, and the 
hearth reddened, the whole will make a pretty ap- 
pearance. Before the black lead is laid on, it would 
not be amiss to wash the plates with strong lie 
and a brush, or soap and water, to cleanse them 
from any spots of grease or filth that may be on 
them. If any grease shotild afterwards come on 
them, a little wet ashes will get it out. 

If it be well set up, and in a tolerably good chim- 
ney, smoke wiU draw in from as far as the fore part 
of the bottom plate, as you may try by a bit of 
burning paper. 

People are at first apt to make their rooms too 
warm, not imagining how little a fire will be suffi- 
cient. When the plates are no hotter than that one 
may just bear the hand on them, the room wiU gen- 
erally be as warm as you desire it.' 

' When this pamphlet was first printed, a copy of it was sent by Mr. 
Cadwallader Golden to the celebrated Gronovius, with a letter from 
which the following is an extract: 

"I send with this a curious and new invention for warming a room 
with a small fire, and more effectually than can be done by a laige fire, 
in the common method, and is free of the inconveniences which attend 
the Dutch and German stoves, because by this contrivance there is 
a continual supply of fresh warm air. It may be particularly useful 
to you and Dr. Linnctis, by preserving your health while it keeps you 
warm at your studies. It is the invention of Mr. Benjamin Franklin, 
of Philadelphia, the printer of it, a very ingenious man." 

To this passage, Gronovius replied as follows, in a letter dated at 
Leyden, July 9, 1745: 

" I am very much obliged to you for Mr. Franklin's book, which I 
don't doubt tiie next letter shall bring to you translated into Dutch."— 

SPAltXS. 
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TO THB HON. CAOWALLAOBR COLDBN 

Nbw York, 5 April, 1744. 

Sir: — ^Happening to be in this city about some 
particular affairs, I have the pleasure of receiving 
yours of the 28th past, here; and can now acquaint 
you that the Society,' as far as it relates to Phfladel- 
phia, is actually formed, and has had several meet- 
ings to mutual satisfaction. As soon as I get home 
I shall send you a short accotmt of what has been 
done and proposed at these meetings. The mem- 
bers are: 

Dr. Thomas Bond, as Physician. 

Mr. John Bartram, as Botanist. 

Mr. Thomas Godfrey, as Mathematician. 

Mr. Samuel Rhoads, as Mechanician. 

Mr. William Parsons, as Geographer. 

Dr. Phineas Bond, as General Nat. Philosopher. 

Mr. Thomas Hopkinson, President. 

Mr. William Coleman, Treasurer. 

B. F , Secretary. 

To whom the following members have since been 
added, viz.: Mr. Alexander, of New York; Mr. 
Morris, Chief Justice of the Jersejrs; Mr. Home, 
Secretary of do. ; Mr. John Coxe, of Trenton ; and 
Mr. Martyn, of the same place. Mr. Nicholls tells 

' The American Philosophical Society, as afterwards instituted, was 
formed out of two societies, of which this was one. The other was the 
Society for Promoting and Propagating Useful Knowledge. The two 
societies were incorporated into one, called the American Philosophical 
Society, in December, 1768, and in January, 1769, Franklin was deded 
the first president, although he was at that time in England. 
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me of several other gentlemen of this city that in- 
cline to encourage the thing ; and there are a nimiber 
of others, in Virginia, Maryland, and the New Eng- 
land colonies, we expect to join us as soon as they 
are acquainted that the Society has begun to form 
itself. 

I anif Sir, with much respect, 

Your most htmible servant, 

B. Franklin. 
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TO JOSIAH AND ABIAH FRANKLIN 

Philadblphia, 6 September, 1744. 

HoNORBD Father and Mother: 

I apprehend I am too busy in prescribing and 
meddling in the doctor's sphere, when any of you 
complain of ails in your letters. But as I alwajrs 
employ a physician myself when any disorder arises 
in my family, and submit implicitly to his orders in 
every thing, so I hope you consider my advice, when 
I give any, only as a mark of my good will, and put 
no more of it in practice than happens to agree with 
what your doctor directs. 

Your notion of the use of strong lye I suppose may 
have a good deal in it. The salt of tartar, or salt of 
wormwood, frequently prescribed for cutting, open- 
ing, and cleansing, is nothing more than the salt of 
lye procured by evaporation. Mrs. Stevens's medi- 
cine for the stone and gravel, the secret of which was 
latdy purchased at a great price by the Parliament, 
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has for its principal ingredient salt, which Boerhaave 
calls the most universal remedy. The same salt 
intinmtely mixed with oil of turpentine, which you 
also n[ientioned, makes the sapo phUosopharum, won* 
derf ully extolled by some chemists for like purposes. 
It is highly probable, as your doctor says, that 
medicines are much altered in passing between the 
stomach and bladder; but such salts seem well fitted 
in their nattu^ to pass with the least alteration of 
almost any thing we know; and, if they will not 
dissolve gravel and stone, yet I am half persuaded 
that a moderate use of them may go a great way 
towards preventing these disorders, as they assist 
a weaker digestion in the stomach, and powerfully 
dissolve crudities such as those which I have fre- 
quently experienced. As to honey and molasses, I 
did not mention them merely as openers and loos- 
eners, but also from conjecttu^ that, as they are 
heavier in themselves than our common drink, they 
might when dissolved in our bodies increase the 
gravity of our fluids, the urine in particular, and by 
that means keep separate and suspended thereia 
those particles which, when tmused, form gravel, &c. 
I will inquire after the herb you mention. We 
have a botanist here, an intimate friend of mine, 
who knows all the plants in the cotmtry. He would 
be glad of the correspondence of some gentlemen of 
the same taste with you, and has twice, through my 
hands, sent specimens of the famous Chinese gin^ 
sengy found here, to persons who desired it in Boston, 
neither of whom has had the civility to write him a 
word in answer, or even to acknowledge the receipt 
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of it, of which please to give a hint to brother 
John. 

We have had a very healthy summer and a fine 
harvest; the country is filled with bread; but as 
trade declines since the war began, I know not what 
our fanners will do for a market. I am your affec- 
tionate and dutiftil son, 

B. Franklin. 
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TO CADWALLADER GOLDEN 

PHILADBLPRIAt X5 AuS^dSt, X745. 

Sir: — I received your favor of the 20th past, which 
your medical piece enclosed, the reading of which 
gave me a great deal of pleasure. ' I showed it to 
our friend Mr. Bartram, who carried it home, and, as 
he since tells me, is taking a copy of it. His keep- 
ing of it for that end has prevented my showing it to 
any other gentleman as you desired, and hitherto 
prevented my writing to you upon it, as I intended. 
But, lest you should conclude me the very worst 
correspondent in the world, I shall delay no longer 
giving you some thoughts that occtured to me in 
reading of it, choosing rather to be blamed for not 
writing to the purpose than for not writing at all. 

I am extremely pleased with your doctrine of the 
absorbent vessels intermixed with the perspiratory 
ducts, both on the external and internal superficies of 
the body. After I had read Sanctorius, I imagined 
a constant stream of the perspirable matter issuing 
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at every pore in the skin. But then I was puzded 
to account for the effects of mercurial unctions for 
the strangury, sometimes occasioned by an outward 
application of the flies, and the like; since whatever 
virtue or quality might be in a medicine laid upon 
the skin, if it wotdd enter the body it must go against 
wind and tide, as one may say. Dr. Hales helped 
me a httle when he informed me, in his Vegetable 
Statics, that the body is not always in a perspirable, 
but sometimes in an imbibing, state, as he expresses 
it, and will at times actually grow heavier by being 
exposed to moist air. But this did not quite remove 
my difficulty, since, as these fits of imbibing did not 
appear to be regtilar or frequent, a blistering plaster 
might Ue on the body a week, or a mercurial unguent 
be used a month, to no purpose, if the body should 
so long continue in a perspirable state. Your doc- 
trine, which was quite new to me, makes all easy, 
since the body may perspire and absorb at the same 
time, through the different ducts destined to those 
different ends. 

I must own, however, that I have one objection to 
the explanation you give of the operation of these 
absorbents. That they should communicate with 
the veins, and the perspirants with the arteries only, 
seems natural enough ; but as all fluids by the hydro- 
statical law pass equally in all directions, I qtaestion 
whether the mere direction of one of those minute 
vessels, where it joins with a vein or artery, with or 
against the stream of blood in the larger vessel, 
would be sufficient to produce such contrary effects 
as perspiring and absorbing. If it would, both per- 
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spirants and absorbents might proceed from the 
arteries only, or from the veins only, or from both 
indifEerently; as, by the fig- « 

xxte in the margin, whether the /y Vl 

vessel a 6 is an artery or a Af ^\ 

vein, if the stream moves from ^ * -^ 

a to 6, the minute communicating vessel c shall be a 
perspirant, and d an absorbent; and the contrary, 
if it moves from 6 to a. Yet I cannot say I am 
certain the mere direction of the vessel will have no 
effect; I only suspect it, and am malring a little ma- 
chine to try an experiment with for satisfaction. 

It is a siphon made of two laige joints of Candina 
cane united at e, into which two small glass tubes, / 

and g, are to be inserted, 
one on the descending and 
the other on the ascending 
side. I propose to fill the 
siphon and the two glass 
tubes with water, and, 
wiien it is playing, unstop at the same instant the 
tops of both glass tubes, observing in which the 
water sinks fastest. You shall know the success. 
I conceive the pressure of the atmosphere on the 
apertures of the two glass tubes to be no way differ- 
ent from the pressure of the same on the mouths of 
the perspirants and absorbents, and if the water 
sinks equally in the two tubes, notwithstanding the 
direction of one against and the other with the 
stream, I shall be ready to think we must look out 
for another solution. You will say, perhaps, that 
it will then be time enough when tbe experiment is 
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tried, and succeeds as I suspect; yet I caimot 
forbear attempting at one beforehand while some 
thoughts are present in my mind. If a new solution 
should be found necessary, this may be ready for 
consideration. 

I do not remember that any anatomist that has 
fallen in my way has assigned any other cause of the 
motion of the blood through its whole circle than 
the contractile force of the heart, by which that 
fluid is driven with violence into the arteries, and so 
continually propelled by repetitions of the same force 
till it arrives at the heart again. May we for our 
present ptirpose suppose another cause producing 
half the effect, and say that the ventricles of the 
heart, like syringes, draw when they dilate as well as 
force when they contract? That tiiis is not unlikely 
may be judged from the valves nature has placed 
in the arteries to prevent the drawing back of the 
blood in those vessels when the heart dilates, while 
no such obstacles prevent its sucking (to use the 
vulgar expression) from the veins. If this be al- 
lowed, and the insertion of the absorbents into the 
veins and of the perspirants into the arteries be 
agreed to, it will be of no importance in what direc- 
tion they are inserted. For, as the branches of the 
arteries are continually lessening in their diameters, 
and the motion of the blood decreasing by means of 
the increased resistance, there must, as more is con- 
stantly pressed on behind, arise a kind of crowding 
in the extremities of those vessels, which will natur- 
ally jorce out what is contained in the perspirants 
that con:miunicate with them. This lessens the 
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quantity of blood, so that the heart cannot receive 
again by the veins all it had dischai^ged into the 
arteries, which occasions it to draw strongly upon 
the absorbents that communicate with them. And 
thus the body is continually perspiring and imbibing. 
Hence after long fasting tiie body is more liable to 
receive infection from bad air, and food, before it is 
sufficiently chylified, is drawn crude into the blood 
by the absorbents that open into the bowels. 

To confirm this position, that the heart dranvs as 
well as drives the blood, let me add this particular. 
If you sit or lean long in such a manner as to com- 
press the principal artery that supplies a limb with 
blood, so that it does not furnish a due quantity, you 
win be sensible of a pricking pain in the extremities 
like that of a thousand needles, and the veins, which 
used to raise your skin in ridges, will be (with the 
skin) sunk in channels, the blood being drawn out of 
them, and their sides pressed so closely together that 
it is with difficulty and slowly that the blood after- 
wards enters them when the compressed artery is 
relieved. If the blood was not drawn by the heart, 
the compression of an artery would not empty a 
vein, and I conjecture that the pricking pain is 
occasioned by the sides of the small vessels being 
pressed together. 

I am not without apprehension that this hypo- 
thesis is either not new, or, if it is new, not good for 
any thii^. It may, however, in this letter, with the 
enclosed paper on a kindred subject, serve to show 
the great confidence I place in your candor, since to 
you I so freely hazard myself {yltra crepidam) in 
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meddling with matters directly pertaining to your 
profession, and entirely out of the way of my own. 
If you give yourself the trouble of reading them, it 
is all I can modestly expect. Your silence about 
them afterwards will be sufficient to convince me 
that I am in the wrong, and that I ought to study 
the sciences I dabble in before I presume to set pen 
to paper. I will endeavour, however, to make you 
some amends by procuring you from better judges 
some better remarks on the rest of your piece, and 
shall observe your caution not to let them know 
from whom I had it. 

The piece on Fluxions I purpose shortly to read 
again, and that on the several species of matter, 
when you shall have what little I shall be able to say 
about them. 

The members of our Society here are very idle 
gentlemen. They will take no pains. I must, I be- 
Keve, alter the scheme and proceed with the papers 
I have, and may receive, in the manner you advise 
in one of your former letters. The mention of your 
former letter puts me in mind how much I am in 
arrear with you. Like some honest insolvent debt- 
ors, I must resolve to pay ready money for what I 
have hereafter, and discharge the old debt by little 
and little as I am able. 

The impertinence of these mosqtdtos to me (now I 
am in the humor of writing) prevents a great deal of 
ntiine to you, so that, for once, they are of some use 
in the world. I am. Sir, 

Your most humble servant, 

B. Franklin. 
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XXXIV 

I 

TO CADWALLADBR COLDBN 

Pbiladslpua, a8 November, 1745. 

Sir: — ^I shall be very willing and ready, when you 
think proper to publish your piece on gravitation, to 
print it at my own expense and risk. If I can be 
the means of communicating any thing valuable to 
the world, I do not always think of gaining, nor even 
ci saving, by my business; but a piece of that kind, 
as it must excite the curiosity of all the learned, can 
hardly fail of bearing its own expense. 

I must not pretend to dispute with you on any 
part of the animal economy. You are quite too 
strong for me. I shall just mention two or three 
little things, that I am not quite clear in. 

If there is no contrivance in the frame of the au- 
ricles or ventricles of the heart by which they dilate 
themselves, I cannot conceive how they are dilated. 
It is said, by the force of the venal blood rushing into 
them. But if that blood has no force which was not 
first given to it by the contraction of the heart, how 
can it (diminished as it must be by the resisting fric- 
tion of the vessels it has passed through) be strong 
enough to overcome that contraction? Your doc- 
trine of fermentation in the capillaries helps me a 
little; for if the returning blood be rarefied by the 
fermentation, its motion must be increased; but, as 
it seems to me that it must by its expansion resist 
the arterial blood behind it, as much as it acceler- 
ates the venal blood before it, I am still somewhat 
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unsatisfied. I have heard or read somewhere, too, 
that the hearts of some animals continue to contract 
and dilate, or to beat, as it is coihmonly expressed, 
after they are separated from the other vessels and 
taken out of the body. If this be true, their dilation 
is not caused by the force of the returning blood. 

I should be glad to satisfy myself, too, whether 
the blood is always quicker in motion when the pulse 
beats quicker. Perhaps more blood is driven for- 
ward by one strong, deep stroke than by two that are 
weak and light; as a man may breathe more air by 
one long, common respiration, when in health, than 
by two quick, short ones in a fever. I applied the 
siphon I mentioned to you in a former letter to the 




pipe of a water-engine. E is the engine; a, its pipe; 
bbb, the siphon; c and d, the two glass pipes com- 
municating with the siphon. Upon working the en- 
gine, the water flowed through the siphon and the 
glass tube c; but none was discharged through d. 
When I stopped with my finger the end of the siphon, 
the water issued at both glass tubes with equal force. 
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and on only half stopping the end of the siphon, it 
did the same. I imagine the sudden bending of the 
siphon gives such a resistance to the stream as to 
occasion its issuing out of the glass tube c. But I 
intend to try a farther experiment, of which I shall 
give you an account. 

I am now determined to publish an American 
Philosophical Miscellany, monthly or quarterly. I 
diall begin with next January, and proceed as I find 
encouragement and assistance. As I purpose to 
take the compiling wholly upon myself, the reputa* 
tion of no gentleman or society will be affects by 
what I insert of another's; and that perhaps will 
make them more free to communicate. Their names 
shall be published or concealed, as they think proper, 
and care taken to do exact justice to matters of 
invention, &c. I shall be glad of your advice in any 
particulars that occurred to you in thinking of this 
scheme; for, as you first proposed it to me, I doubt 
not but you have well considered it.' 

I have not the original of Dr. Mitchell's tract on 
the Yellow Feverf Mine is a copy I had taken, with 
his leave, when here. Mr. Evans will make a copy 
of it for you. 

I hope it will be confirmed by future experiment 

' It does not appear that this scheme was ever carried into execution. 

* Dr. John Mitchell was a learned phjrsician and botanist, and 
Fellow of the Royal Society. He was a native of England, but 
came over and established himself in Virginia. Dr. Miller says that 
"he wrote ably on the yellow fever, as it appeared in Virginia in 
174a; and that his instructive noanuscripts on this subject fell into 
the hands of Dr. Franklin, by whom they were communicated to Dr. 
Rush." — Miller's R€trosp€ct, vol. i., p. 318. 
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that the yaws are to be cured by tar-water. The 
case you relate to Dr. Mitchell gives great hopes of 
it, and should be published, to induce people to mal^ 
trials. For, though it should not always succeed, I 
suppose there is no danger of its doing any harm. 

As to your pieces on Fluxions and the different 
species c& matter, it is not owing to reservedness that 
I have not yet sent you my thoughts; but because I 
cannot please myself with them, having had no lei- 
sure yet to digest them. If I was clear that you an 
anjrwhere mistaken, I would teU you so, and give 
my reasons with all freedom, as believing nothing I 
could do would be more obliging to you. I am per- 
suaded you think, as I do, that he who removes a 
prejudice or an error from our minds contributes to 
their beauty, as he would do to that of our faces who 
should clear them of a wart or a wen. 

I have a friend gone to New York with a view of 
settling there, if he can meet with encouragement. 
It is Dr. John Bard,' whom I esteem an ingenious 
physician and surgeon and a discreet, worthy, and 
honest man. If, upon conversation with him, you 
find this character just, I doubt not but you will 
afford him your advice and countenance, which will 
be of great service to him in a place where he is 
entirely a stranger, and very much oblige, Sir, 

Your most humble servant, 

B. Franklin. 

P. S. — I shall forward your letter to Dr. MitchelL 
Thank you for leaving it open for my penisal. 

' The father of Dr. Samuel Bard, of whom an interesttng memoir hag 
been published b j Professor Blc^^ckar. 
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XXXV 

TO CADWALLADBR COLDBN 

[Date tmoertain.] 

Sir: — I received yours with others enclosed for 
Ifr. Bartram and Mr. Armit, to which I suppose 
the enclosed are answers. The person who brought 
yours said he would call for answers, but did not; or 
if he did, I did not see him. 

I imderstand Parker ' has begun upon your piece. 
A lopg sitting of our Assembly has hitherto hin* 
dered me from beginning the Miscellany. I shall 
write to Dr. Gronovius as you desire. 

I wish I had mathematics enough to satisfy mjrself 
whether the much shorter voyages made by ships 
bound hence to England, than by those from Eng- 
land hither, are not in some degree owing to the 
diurnal motion of the earth, and if so, in what de- 
gree. It is a notion that has lately entered my 
mind; I know not if ever any other's. Ships in a 
calm at the equator move with the sea fifteen miles 
per minute; at our Cape suppose twelve miles per 
minute ; in the British Channel suppose ten miles per 
minute. Here is a difference of two miles* velocity 
per minute between Cape Henlopen and the Lizard. 
No small matter in so weighty a body as a laden 
ship swimming in a fltdd. How is this velocity lost 
in the voyage thither, if not by the resistance of the 
water? And if so, then the water, which resisted 
in part, must have given way in part to the ship, 

' A printer in New York. 
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from time to time, as she proceeded continually out 
of parallels of latitude where the earth's motion or 
rotation was quicker, into others where it was slower. 
And thus, as her velocity tends eastward with the 
earth's motion, she perhaps makes her easting sooner. 
Suppose a vessel lying still in a calm at our Cape 
could be tal^n up, and the same instant set down in 
an equal calm in the English Chaimel, would not the 
difference of velocity between her and the sea she 
was placed in appear plainly by a violent motion of 
the ship through the water eastward? 

I have not time to explain myseit farther, the post 
waiting; but I believe I have said enough for you 
to comprehend my meaning. If the reasons hinted 
at should incline you to think there is any thing in 
this notion, I should be glad of an answer to this 
question, if it be capable of a precise answer, viz. 

Suppose a ship sails in a northeast line from lati- 
tude 39 to latitude 52, in thirty days, how long win 
she be returning on the same line, winds, currents, 
etc., being equal? Just so much as the eastern mo- 
tion of the earth helps her easting, I suppose it will 
hinder her westing. Perhaps the weight and dimen- 
sions or shape of the vessel should be taken into 
consideration, as the water resists bodies of different 
shapes differently. 

I must beg you to excuse the incorrectness of this 
scrawl, as I have not time to transcribe. I am. Sir, 

Your most humble servant, 

B. Franklin. 
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XXXVI 

TO JOHN FRANKLIN, AT BOSTON 

Philadslphia, Z745. 

— Our people are extremely impatient to hear 
of your success at Cape Breton.' My shop is filled 
with inquirers at the coming in of every post. Some 
wonder the place is not yet taken. I teU them I 
shall be glad to hear that news three months hence. 
Fortified towns are hard nuts to crack; and your 
teeth have not been accustomed to it. Taking 
strong places is a particular trade, which you have 
taken up without serving an apprenticeship to it. 
Armies and veterans need skilful engineers to direct 
them in their attack. Have you any? But some 
seem to think forts are as easy taken as snuff . Father 
Moody's prayers look tolerably modest. You have 
a fast and prayer day for that purpose; in which I 
compute five hundred thousand petitions were offered 
up to the same effect in New England, which, added 
to the petitions of every family morning and even- 
ing, mtaltiplied by the number of days since January 
25th, make forty-five millions of prayers; which, set 
against the prayers of a few priests in the garrison, 
to the Virgin Mary, give a vast balance in your favor. 

If you do not succeed, I fear I shall have but an 
indifferent opinion of Presbyterian prayers in such 
cases, as long as I live. Indeed, in attacking strong 
towns I should have more dependence on works, than 
on faith; for, like the kingdom of heaven, they are 

' The expedition against Cape Breton proved suocessful, by the 
sttrrender of Lovdsbtirg, on the zyth of June. The newt arrived in 
Boston on the 3d of July. 
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to be taken by force and violence; and in a French 
garrison I suppose there are devils of that kind that 
they are not to be cast out by prayers and fasting, 
unless it be by their own fasting for want of pro- 
visions. I believe there is Scripture in what I have 
wrote, but I cannot adorn the mairgin with quota* 
tions, having a bad memory, and no Concordance at 
hand; besides no more time than to subscribe my- 
self, &c. 

B. Franklin. 
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TO JAMBS READ 

Saturday Morning, 17 Atigii8t» 1745. 

Dbar Jemmy: 

I have been reading your letter over again, and, 
since you desire an answer I sit down to write you 
one ; yet, as I write in the market, it will, I believe, 
be but a short one, though I may be long about it. 
I approve of your method of writing one*s mind, 
when one is too warm to speak it with temper; but, 
being qtiite cool myself in this aflfair, I might as well 
speak as write, if I had an opportunity. 

Are you an attorney by profession, and do you 
know no better how to choose a proper court in 
which to bring your action ? Would you submit to 
the decision of a husband, a cause between you and 
his wife? Don't you know that all wives are in the 
right? It may be you don't, for you are yet but a 
young husband. But see, on this head, the learned 
Coke, that oracle of the law, in his chapter De Jut. 
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Martt. Angl. I advise you not to bring it to trial; 
for, if you do» you will certainly be cast. 

Ftequent interruptions make it impossible for me 
to go through all your letter. I have only time to 
remind you of the saying of that excellent old philo- 
sopher, Socrates, that, in differences among friends, 
ihey that make the first concessions are the wisest; and 
to hint to you that you are in danger of losing that 
honor in the present case, if you are not very speedy 
in your acknowledgments, which I persuade myself 
you will be, when you consider the sex of your 
adversary. 

Your visits never had but one thing disagreeable 
in them — ^that is, they were always too short. I 
shall exceedingly regret the loss of them, unless you 
continue, as you have begun, to make it up to me 
by long letters. 

I am, dear Jemmy, with sincere love to our dear- 
est Suky, your very affectionate friend and cousin, 

B. Franklin. 



XXXVIII 

THE SPEECH OP POLLY BAKER' 

The Speech of Miss Polly Baker before a Cotnt of 
Judicatory, in New England, where she was prose- 

' Two of the more elabomte of Franklin's jokes in the Pennsylvania 
GamU§, says Mr. Parton in his charming biography of Franklin, have 
escaped the vigilance of editors hitherto. The speech of Polly Baker 
is one of these ; which is not only fatimorotis, but well rebukes the cmel 
immorality which sent a poor miserable drab to the whipping-post, 
and invited her seducer to dinner. This speech was a current joke 
in the colonial press for thirty years, and continued to be occasionally 
re pr in t ed after the Revolution. It was inserted in the Gas^Ue, Frank- 
lin tells us, to amuse the town at a time when there was little news 
stirring. 
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cuted for a fifth time, for having a Bastard Child; 
which influenced the Court to dispense with her pun- 
ishment, and which induced one of her judges to marry 
her the next day — ^by whom she had fifteen children. 

''May it please the honourable bench to indulge 
me in a few words: I am a poor, unhappy woman, 
who have no money to fee lawyers to plead for me, 
being hard put to it to get a living. I shall not 
trouble your honours with long speeches; for I have 
not the presumption to expect that you may, by any 
means, be prevailed on to deviate in your sentence 
from the law, in my favour. All I humbly hope is, 
that your honours would charitably move the gov- 
ernor's goodness on my behalf, that my fine may be 
remitted. This is the fifth time, gentlemen, that I 
have been dragged before your cotirt on the same 
account; twice I have paid heavy fines, and twice I 
have been brought to public punishment, for want 
of money to pay those fines. This may have been 
agreeable to the laws, and I don't dispute it; but 
since the la-v^s are sometimes unreasonable in them- 
selves, and therefore repealed; and others bear too 
hard on the subject in particular instances, and 
therefore there is left a power somewhere to dispense 
with the execution of rthem, I take the liberty to say, 
that I think this law, by which I am ptmished, both 
unreasonable in itself, and particularly severe with 
regard to me, who have always lived an inoffensive 
life in the neighbourhood where I was bom, and defy 
my enemies (if I have any) to say I have wronged 
any man, woman, or child. Abstracted from the 
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law, I cannot conoeive (may it please your honours) 
what the nature of my offence is. I have brought 
five children into the world, at the risque of my life; 
I have maintained them well by my own industry, 
without burthening the township, and would have 
done it better, if it had not been for the heavy chaises 
and fines I have paid. Can it be a crime (in the na- 
ture of things, I mean) to add to the Eling's subjects, 
in a new country that really wants people? I own 
it, I should think it rather a praiseworthy than 
a punishable action. I have debauched no other 
woman's husband, nor enticed any youth; these 
things I never was charged with; nor has any one 
the least cause of complaint against me, tmless, per- 
haps, the ministers of justice, because I have had 
children without being married, by which they have 
missed a wedding fee. But can this be a fault of 
mine? I appeal to your honours. You are pleased 
to allow I don't want sense; but I must be stupefied 
to the last degree, not to prefer the honourable state 
of wedlock to the condition I have lived in. I always 
was, and still am willing to enter into it; and doubt 
not my behaving well in it, having all the industry, 
frugality, fertility, and skill in economy appertain- 
ing to a good wife's character. I defy any one to 
say I ever refused an offer of that sort; on the con- 
trary, I readily consented to the only proposal of 
marriage that ever was made me, which was when I 
was a virgin, but too easily confiding in the person's 
sincerity that made it, I unhappily lost my honotir 
by trusting to his; for he got me with child, and then 
forsook me. 
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''That very person, you all know, he is now be- 
come a magistrate of this country; and I had hopes 
he would have appeared this day on the bench, and 
have endeavoured to moderate the Court in my 
favour; then I should have scorned to have men- 
tioned it; but I must now complain of it, as tmjust 
and imequal, that my betrayer, and imdoer, the first 
cause of all my faults and miscarriages (if they must 
be deemed such), should be advanosd to honor and 
power in the government that punishes my mis- 
fortunes with stripes and infamy. I should be told, 
't is like, that were there no act of Assembly in the 
case, the precepts of religion are violated by my 
transgressions. If mine is a religious transgression, 
leave it to religious pimishment. You have already 
excluded me from the comforts of your church com- 
munion. Is not that sufficient? What need is there 
then of your additional fines and whipping? You 
believe I have offended heaven, and must suffer 
eternal fire; will not that be sufficient? I own I do 
not think as you do, for, if I thought what you call a 
sin was really such, I could not presumptuously com- 
mit it. But how can it be believed that Heaven is 
angry at my having children, when to the little done 
by me towards it, God has been pleased to add his 
divine skill and admirable workmanship in the forma- 
tion of their bodies, and crowned the whole by 
furnishing them with rational and immortal souls? 
Forgive me, gentlemen, if I talk a little extravagantly 
on these matters: I am no divine, but if you, gentle- 
men, must be making laws, do not turn natural and 
useful actions into crimes by your prohibitions. But 
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tal^ into your wise consideration the great and 
growing number of bachelors in the country, many 
of whom, from the mean fear of the expense of a 
family, have never sincerely and honestly courted a 
woman in their lives; and by their manner of living 
leave tmproduced (which is little better than murder) 
hundreds of their posterity to the thousandth genera- 
tion. Is not this a greater offence against the public 
good than mine? Compel them, then, by law, either 
to marriage, or to pay double the fine of fornica- 
tion every year. What must poor young women do, 
whom customs and nature forbid to solicit the men, 
and who cannot force themselves upon husbands, 
when the laws take no care to provide them any, and 
yet severely punish them if they do their duty with- 
out them; the duty of the first and great command 
of nature and nature's God, increase and multiply; 
a duty, from the steady performance of which nothing 
has been able to deter me, but for its sake I have 
hazarded the loss of the public esteem, and have fre- 
quently endured public disgrace and punishment ; and 
therefore ought, in my humble opinion, instead of a 
whipping, to have a statue erects to my memory." 
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THE drinker's DICTIONARY 

A He 's in his airs. 

He is addled. 
He *s casting up his ac- 

counts. He 's Biggy. 

afflicted. Bewitched. 
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He 's Block and Block. 


He 


's Cramp'd. 


Boozy. 




CherubimicaL 


Bowz'cL 




Qierry Merry. 


Been at Barbadoes. 




Wamble Crop'd, 


Drunk as a Wheel- 




Crack'd. 


barrow. 




Concern 'd. 


Burdock'd. 




Half way to Conconl 


Busky. 


Has taken a Chinipiiig- 


Buzzey. 




Glass. 


Has stole a Manchet out 




GotComsinhis head. 


of the Brewer's 




A Cup too much. 


Basket. 




Coguy. 


His head is full of Bees. 




Copey. 


Has been in the Bibbing 


He 


's heat his Copper. 


Plot. 




Crocus. 


drank more than he 




Catch'd. 


has bled. 


He cuts his Capers. 


He 's Bungey. 


He 


's been in the Cellar. 


As drunk as a Beg- 




in his Cups. 


gar. 




Non Compos. 


He sees the Bears. 




Cock'd. 


He 's kiss'd Black Betty. 




Curv'd. 


had a thtimp over 




Cut. 


the head with 




Chipper. 


Sampson's Jaw- 




Chickery. 


bone. 




Loaded his Cart. 


Bridgey. 




Been too free with 
the Creature. 


c 


Sir Richard has taken off 


He 's Cat. 




his Considering 


Cagrin'd, 




Cap. 


Capable. 


He 


's Chap-fallen. 
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Benjamin 



D 



He '8 Disguiz'd. 

Got a Dish. 

KaiedhisDog. 

Took his Drops. 
It is a Dark Day with 

him. 
He '8 a Dead Man. 
Has Dipp'd his Bill. 
He '8 Dagg'd. 

seen the Devil. 

E 



s Prince Eugene. 

Enter'd. 

Wet both Eyes. 

Cock Ey'd. 

Got the Pole Evil. 

Got a brass Eye. 

Made an Example. 

Eat a Load & a half 

for breakfast. 
In his Element. 



pranldin 'S5 

He Owes no man a Far- 
thing. 

Fears no Man. 
He 's Crump Footed. 

Been to France. 

Flush'd. 

Froze his Mouth. 

Fetter'd. 

Been to a Funeral. 

His Flag is out. 
He '8 Fud'd. 

Spoke with his 
Friend. 

Been at an Indian 

Feast. 



He 's Fishey. 
Fox'd. 
Fuddled. 
Sore Footed. 

Frozen. 
Well in for 't. 



He '8 Glad. 
Groatable. 
Gold-headed. 

Glaiz'd. 
Generous. 
Booz'd the Gage. 
As Dizzy as a Gooze. 
Been before George. 
Got the Gout. 
Had a Kick in the 

Guts. 
Been with Sir John 

Goa. 
Been at Geneva. 
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He 's Globular. He 's Been to Jerico. 

Got the Glanders. Juicy. 



H 



K 



He 's Half and Half. 


He 


's a King. 


Hardy. 




Clips the King'sEng- 


Top Heavy. 




Ush. 


Got by the Head. 




Seen the French 


Hiddey. 




King. 


Got on his little Hat. 




The King is his 


Hammerish. 




Cousin. 


Loose in the Hilts. 




Got Kib'd Heels. 


Knows not the way 




Knapt. 


Home. 




Het his Kettle. 


Got the Homson. 






Haunted with Evil 




L 


Spirits. 






Has taken Hippocrates' 


He 


's in Liquor. 


Grand Elixir. 




Lordly. 

He makes Inden- 


I 




tures with his 
Leggs. 


He 's Intoxicated. 




Well to Live. 


" 1 




Light. 


J 




Lappy. 
Limber. 


He 's Jolly. 






Ja«g'd. 




M 


Jambrd. 






Going to Jerusalem. 


He 


sees two Moons. 


Jocular. 




Merry. 
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He 's Middling. 

Moon-eyed. 

Muddled. 

Seen a Flock of 
Moons. 

Maudlin. 

Mountous. 

Muddy. 

Rais'd his Monu- 
ments. 

Mellow. 

N 

He 's Eat the Cocoa Nut. 
Nimptopsical. 
Got the Night Mare. 



O 



He 's Priddy. 

As good conditioned 
as a Puppy. 
Has Scalt his Head Pan. 
Been among the Phi- 
listines. 
In his Prosperity. 
He 's been among the 
Philippians. 
contending with 

Pharaoh. 
Wasted his Paunch. 
Polite. 
Eats a Pudding Bag. 

Q 
He 's Quarrelsome. 



He 's Oiled. 

Eat Opium. 
Smelt of an Onion< 
Qxycrocitmi. 
Overset. 



He drank till he gave up 

his Half Penny. 
He 's Pidgeon Ey'd. 
Pungey. 



He 's Rocky. 

Raddled. 

Rich. 

Religious. 

Lost his Rudder. 

Ragged. 

Rais'd. 

Been too free with 
Sir Richard. 

Like a Rat in Trou- 
ble. 
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He 's StitchU 

Seafaring. 

In the Sudds. 

Strong. 

Been in the Sun. 

as Drunk as David's 
Sow. 

Swampt. 
His Skin is full. 
He 's Steady. 

StiflE. 

burnt his Shoulder. 

got his Top Gallant 
Sails out. 

Seen the yellow Star. 

As Stiff as a Ring- 
bolt. 

Half Seas over. 
His Shoe pinches him. 
He 's Staggerish. 
It is Star-light with 

him. 
He carries too much Sail. 
He 's Stew'd. 

Stubb'd. 

Soak'd. 

Soft. 

Been too free with 
Sir John Straw- 
berry. 



He 's right before the 
wind with all his 
Studding Sails out. 

Has sold his Senses. 



He *s Top'd. 

Tongue-ty'd. 

Tann'd. 

Tipiiun Grove. 

Double Tongu'd. 

Topsy-Turvey. 

Tipsey. 

swallowed a Tavern 

Token. 
Thawed, 
in a Trance. 
Tranmiel'd. 



He makes Virginia Fence. 
Valiant. 

Got the Indian Va- 
pours. 

W 

The Malt is above the 

Water. 
He 's Wise. 
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He '8 Wet. He 's Water Soaken. 

been to the Salt very Weary. 

Water. Out of the Way. 



XL 



on scandal 
Mr. Gazbttbbr: 

I was highly pleased with your last week's paper 
upon Scandal, as the uncommon doctrine therein 
preached is agreeable both to my principles and 
practice, and as it was published very seasonably to 
reprove the impertinence of a writer in the foregoing 
Thtu'sday's Mercury, who, at the conclusion of one of 
his silly paragraphs, laments forsooth, that the fair 
sex are so peculiarly gtiilty of this enormous crime. 
Every blodkhead, ancient and modem, that could 
handle a pen, has, I think, taken upon him to cant in 
the same senseless strain. If to scandalize be really 
a crime, what do these puppies mean? They de- 
scribe it, they dress it up in the most odious, fright- 
ful, and detestable colors, they represent it as the 
worst of crimes, and then roundly and charitably 
charge the whole race of womankind with it. Are 
not they then guilty of what they condemn, at the 
same time that they condemn it? If they accuse us 
of any other crime, they must necessarily scandalize 
while they do it; but to scandalize us with being 
guilty of scandal, is in itself an egregious absurdity, 
and can proceed from nothing but the most con- 
summate impudence in conjimction with the most 
profound stupidity. 
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This supposing, as they do, that to scandalise is 
a crime, you have convinced all reasonable people 
is an opinion absolutely erroneous. Let us leave, 
then, these select mock-moralists, while I entertain 
you with some accotmt of my life and manners. 

I am a yotmg girl of about thirty-five, and live at 
present with my mother. I have no care upon my 
head of getting a living, and therefore find it my 
duty, as well as inclination, to exercise my talent at 
censure, for the good of my cotmtry-folks. There 
was, I am told, a certain generous emperor, who, if 
a day had passed over his head in which he had con- 
ferred no benefit on any man, used to say to his 
friends, in Latin, diem perdidi, that is, it seems, / 
have lost a day. I believe I should make use of the 
same expression, if it were possible for a day to pass 
in which I had not, or missed, an opportunity to 
scandalize somebody; but, thanks be praised, no 
such misfortune has befell me these dozen years. 

Yet, whatever good I may do, I cannot pretend 
that I at first entered into the practice of this virtue 
from a principle of public spirit; for I remember 
that, when a child, I had a violent inclination to be 
ever talking in my own praise ; and being continually 
told that it was ill manners, and once severely 
whipped for it, the confined stream formed for itself 
a new channel, and I began to speak for the future 
in the dispraise of others. This I fotmd more agree- 
able to company, and almost as much so to myself; 
for what great difference can there be between put- 
ting yourself up, or putting your neighbour down? 
Scandal, like other virtues, is in part its own reward. 
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as it gives its the satisfaction of making ourselves 
appear better than others, or others no better than 
ourselves. 

My mother, good woman, and I, have heretofore 
differed upon this accotmt. She argued, that scan- 
dal spoilt all good conversation; and I insisted that 
without it there would be no such thing. Our dis-l 
putes once rose so high that we parted tea-tablesl 
and I concluded to entertain my acquaintance in 
the kitchen. The first day of this separation wt 
both drank tea at the same time, but she with her 
visitors in the parlour. She would not hear of the 
least objection to any one's character, but heg^ a 
new sort of discourse in some such queer philo- 
sophical manner as this: ''I am mightily pleased 
sometimes," says she, ''when I observe and con- 
sider that the world is not so bad as people out of 
humor imagine it to be. There is something amiable, 
some good quality or other, in every body. If we 
were only to speak of people that are least respected, 
there is such a one is very dutiful to her father, and 
methinks has a fine set of teeth; such a one is very 
respectful to her husband; such a one is very kind 
to her poor neighboxirs, and, besides, has a very 
handsome shape; such a one is always ready to 
serve a friend, and, in my opinion, there is not a 
woman in town that has a more agreeable air or 
gait." This fine kind of talk, which lasted near half 
an hour, she concluded by saying, " I do not doubt 
but every one of you has made the like observations, 
and I should be glad to have the conversation con- 
upon this subject." Just at this jimcttu^ I 
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peeped in at the door, and never in my life befcm 
saw such a set of simple, vacant countenances. They 
looked somehow neither glad nor sorry, nor angry ncMr 
pleased, nor indifferent nor attentive; but (eaunise 
the simile) like so many images of rye-dough. I, in 
the kitchen, had already begtm a ridiculous story of 
Mr. 's intrigue with his maid, and his wife's be- 
haviour on the discovery; at some of the passages we 
laughed heartily; and one of the gravest of mamma's 
company, without making any answer to her dis- 
course, got up to go and see what the girls were so 
merry about. She was followed by a second, and 
shortly by a third, till at last the old gentlewoman 
found herself qtiite alone, and being convinced that 
her project was impracticable, came herself and 
finished her tea with us; ever since which Saul also 
has been among the prophets, and our disputes He 
dormant. 

By industry and application I have made myself 
the centre of all the scandal in the province. There 
is little stirring, but I hear of it. I began the world 
with this maxim, that no trade can subsist without 
returns, and, accordingly, whenever I received a good 
story, I endeavotired to give two or a better in the 
room of it. My ptmctuality in this way of deal- 
ing gave such encouragement, that it has procured 
me an incredible deal of business, which, without 
diligence and good method, it would be impossible 
for me to go through. For, besides the stock of 
defamation thus naturally flowing in upon me, I 
practise an art by which I can ptunp scandal out of 
people that are the least inclined that way. Shall I 
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discover my secret? Yes; to let it die with me 
would be inhuman. If I have never heard ill ol 
some person, I always impute it to defective intd- 
ligence; for there are none without their faults; no^ \ 
not one. If she be a woman, I take the first oppor- 
tunity to let all her acquaintance know I have heard 
that one of the handsomest or best men in town has 
said something in praise either of her beauty, her 
wit, her virtue, or her good maxu^ement. If you 
know any thing of human nature, you perceive that 
this naturally introduces a conversation turning 
upon all her failings, past, present, and to come. To 
the same purpose, and with the same success, I cause 
every man of reputation to be praised before his 
competitors in love, business, or esteem, on account 
of any particular qualification. Near the times of 
dection, if I find it necessary, I commend every 
candidate before some of the opposite party, listen- 
ii^ attentively to what is said of him in answer. 
But commendations in this latter case are not always 
necessary, and should be used judiciously. Of late 
years I needed only observe what they said of one 
another freely ; and having, for the help of memory, 
taken account of all informations and accusations 
received, whoever peruses my writings after my 
death may happen to think that during a certain 
time the people of Pennsylvania chose into all their 
offices of honor and trust the veriest knaves, fools, 
and rascals in the whole province. The time of elec- 
tion used to be a busy time with me; but this year, 
with concern I speak it, people are grown so good- 
natured, so intent upon mutual feasting and friendly 
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entertainment, that I see no prospect of much em- 
ployment from that qtiarter. 

I mentioned above, that without good method I 
could not go through my business. In my father's 
lifetime I had some instruction in accounts, which I 
now apply with advantage to my own affairs. I 
keep a TegvUax set of books, and can tell, at an hour's 
warning, how it stands between me and the world. 
In my Daybook I enter every article of defamation 
as it is transacted; for scandals received in 1 give 
credit, and when I pay them out again I make the 
persons to whom they respectively relate debtor. In 
my Journal I add to each story, by way of improve- 
ment, such probable circxmistances as I think it will 
bear; and in my Leti^er the whole is r^^ularly posted. 

I suppose the reader already condenms me in his 
heart for this particular of adding circumstances; 
but I justify this part of my practice thus. It is a 
principle with me, that none ought to have a greater 
share of reputation than they really deserve ; if they 
have, it is an imposition upon the public. I know 
it is every one's interest, and therefore believe they 
endeavour to conceal all their vices and follies; and 
I hold that those people are extraordinary foolish or 
careless, who suffer one fourth of their failings to 
come to public knowledge. Taking then the com- 
mon prudence and imprudence of mankind in a 
Itimp, I suppose none suffer above one fifth to be 
discovered; therefore, when I hear of any person's 
misdoing, I think I keep within bounds if in relating 
it I only make it three times worse than it is; and I 
reserve to myself the privil^^e of charging them with 
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one fatilt in four, which for atight I know they may 
be entirely innocent of. You see, there are but few 
80 careful of doing justice as myself. What reason 
then have mankind to complain of scandalf In a 
gieneral way the worst that is said of us is only half 
what might be said, if all our faults were seen. 

But, alas! two great evils have lately be&Uen me 
at Ibe same time: an extreme cold, that I can scarce 
^peak; and a most terrible tooth-ache, that I dare 
hardly open my mouth. For some days past I have 
received ten stories for one I have paid; and I am 
not able to balance my accounts without your as- 
sistance. I have long thought that if you would 
make your paper a vehicle of scandal, you would 
double the number of your subscribers. I send you 
herewith accounts of four knavish tricks, two ♦ ♦ ♦, 
five ♦♦♦♦♦, three drubbed wives, and four hen- 
pecked husbands, all within this fortnight; which 
yoa may, as articles of news, deliver to the pubUc, 
and, if my tooth-ache continues, I shall send you 
more, being in the mean time your constant reader, 

Alice Addbrtongue. 

I thank my correspondent, Mrs. Addertongue, for 
her good will, but desire to be excused inserting the 
articles of news she has sent me, such things being in 
reality no news at all. 
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XLI 



A CASE OF CASUISTRY 



TO TBB PUMTBK Of THB "OAZBTTB' 



• l;l t';^t 



According to the request of your 
T. P., I send you my thoughts on the following case 
by him proposed, viz. : 

A man bargains for the keeping of his horae six 
months, whilst he is making a voyage to Barbadoes. 
The horse strays or is stolen soon after the keeper 
has him in possession. When the owner demands 
the value of his horse in money, may not the other 
as justly demand so much deducted as the keeping of 
the horse six months amotmts to? 

It does not appear that they had any dispute about 
the value of the horse, whence we may conclude 
there was no reason for such dispute, but it was well 
known how much he cost, and that he could not hon- 
estly have been sold again for more. But the value 
of the horse is not expressed in the case, nor the 
sum agreed for keeping him six months ; wherefore, 
in order to our more dear apprehension of the thing, 
let ten pounds represent the horse's value, and three 
pounds the sum agreed upon for his keeping. 

Now the sole f otmdation on which the keeper can 
found his demand of a deduction for keeping a horse 
he did not keep, is this: " Your horse," he may say, 
"which I was to restore to you at the end of six 
months, was worth ten potmds; if I now give you 
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ten pounds, it is an equivalent for your horse, and 
equal to returning the horse itself. Had I returned 
your horse (value ten pounds), you would have paid 
me three pounds for his keeping, and therefore would 
have received in fact, but seven pounds dear. You 
then suffer no injury, if I now pay you seven pounds, 
and consequently you ought in reason to allow me 
*fhe remaining three pounds, according to our agree- 
ment/' 

But the owner of the horse may possibly insist 
upon being paid the whole sum of ten pounds, with- 
out allowing any deduction for his keeping after he 
was lost, and that for these reasons: 

1. It is always supposed, tmless an express agree- 
ment be made to the contrary, when horses are put 
out to keep, that the keeper is at the risk of them, 
unavoidable accidents only excepted, wherein no 
care of the keeper can be supposed sufficient to pre- 
serve them, such as their being slain by lightning or 
the like. This you yourself tacitly allow when you 
offer to restore me the value of my horse. Were 
it otherwise, people, having no security against a 
keeper's neglect or mismanagement, would never 
put horses out to keep. 

2. Keepers, considering the risk they run, always 
demand svich a price for keeping horses that, if they 
were to follow the business twenty years, they may 
have a living profit, though they now and then pay 
for a horse they have lost; and if they were to be 
at no risk they might afford to keep horses for less 
than they usually have. So that what a man pays 
for his horse's keeping, more than the keeper cotdd 
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afford to take if he ran no risk, is in the nature of a 
premium for the insurance of his horse. If I then 
pay you for the few days you kept my horse, you 
should restore me his full value. 

3. You acknowledge that my horse eat of j^our 
hay and oats but a few days. It is tmjust, then, to 
charge me for all the hay and oats that he only 
might have eat in the remainder of the six months, 
and which you have now still good in your stable. 
If, as the proverb says, it is unreasonable to expect 
a horse should void oats, which never eat any, it 
is certainly as unreasonable to expect payment for 
those oats. 

4. If men in such cases as this are to be paid for 
keeping horses when they were not kept, then they 
have a great opportunity of wronging the owners of 
horses. For by privately selling my horse for his 
value (ten pounds) soon after you had him in pos- 
session, and returning me, at the expiration of the 
time, only seven pounds, demanding three pounds 
as a deduction agreed for his keeping, you get that 
three pounds clear into your pocket, besides the use 
of my money six months for nothing. 

5. But, you say, the value of my horse being ten 
pounds, if you deduct three for his keeping and re- 
turn me seven, it is all I would in fact have received 
had you returned my horse; therefore, as I am no 
loser, I ought to be satisfied. This argument, were 
there any weight in it, might serve to justify a man 
in selling, as above, as many of the horses he takes 
to keep as he conveniently can, putting clear into his 
own pocket that charge their owners must have been 
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at for their keeping; for, this being no loss to the 
owners, he may say: '' Where no man is a loser, why 
should not I be a gainer?" I need only answer to 
this, that I allow the horse cost me but ten pounds, 
nor could I have sold him for more had I been dis- 
posed to part with him; but this can be no reason 
why you ^ould buy him of me at that price, whether 
I will sell him or not. For it is plain I valued him 
at thirteen potmds, otherwise I should not have paid 
ten potmds for him, and agreed to give you three 
pounds more for his keeping till I had occasion to 
use him. Thus, though you pay me the whole ten 
pounds which he cost me (deducting only for his 
keeping those few days), I am still a loser: I lose 
the charge of those days' keeping; I lose the three 
pounds at which I valued him above what he cost 
me; and I lose the advantage I might have made of 
my money in six months, either by the interest, or 
by joining it to my stock in trade in my voyage to 
Barbadoes. 

6. Lastly, whenever a horse is put to keep, the 
agreement naturally nms thus: The keeper says: " I 
win feed your horse six months on good hay and 
oats, if, at the end of that time, you pay me three 
pounds." The owner says: "If you will feed my 
horse six months on good hay and oats, I will pay 
you three pounds at the end of that time." Now 
we may plainly see the keeper's performance of his 
part of the agreement must be antecedent to that of 
the owner; and, the agreement being wholly condi- 
tional, the owner's part is not in force till the keeper 
has performed his. You, then, not having fed my 
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horse six months, as 3^ou agreed to do, there lies no 
obligation on me to pay for so mtich feeding. 

Thus we have heard what can be said on botli 
sides. Upon the whole, I am of opinion that no 
deduction should be allowed for the keeping of tiie 
horse aftegr the time of his strajdng. 

I am yours, &c., 

Thb Casuist. 



XLII 

PLAIN TRUTH 

OR 

SERIOUS CONSIDERATIONS 

ON 

THB PRBSBNT STATB OP THB CITY OP PHILADBLPBIA 
AND PROVINCB OP PBNNSYLVANIA 

BY A TRADESMAN OF PHILADBLPHIA 

Captft urbe, nihil fit reliqui victis. Bed, per decs im- 
mortales, vos ego appello, qui semper domos» villas, sigDEt 
tabulas vestras, [tantae aestimationis] fecistis; si ista, 
cujuscumque modi sint, quae amplexamini, retinere, si 
voluptatibus vestris otium praebere vidtis; expergisd- 
mini aliquando, et capessite rempublicam. Non agitur 
[nunc] . . . . de sociorum injuriis; Itbertas et anima 

nostra in dubio est Due hostium ctim exercitu 

supra caput est. Vos cunctamini etiam nunc, et dubi- 

tatisquid faciatis? Scilicet res ipsa as- 

pera est, sed vos non timetis eam. Imo vero masdme; 
sed inerti& et mollitift animi, alius alium exspectantes* 
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chmt. Ubi aocordiae te atque ig ii av iae tiadideris^ neqaic- 
quam oeoK implores, nasi snesticioe sunk — -ai, for. v^sn^ 
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Should tiK city be taken, aU wffl be kxt to tiK 
miRfwl Theicfore; if jfoii desiie to preserve jfonr bufld- 



and all j^oor otber possessions, which jfon so highly 

teem; ^ y"" ^^^A tr^ rcmtinii^ in tfi^ Ptijnyiipwt: rf th^wri^ 

or to have letsme for any fntme pleasures^ I bese e ch yoa 
by the immortal Gods. lonse at last, awake from yoor 
leHiaigy, and save the commonwealth. It is not the 
tfilfiiig oonceni of injuries from yoox affies that demands 
jfonr attention; yoox liberties, lives, and fortunes, with 
every thii^ that is i n teresting and dear to yoo, are in the 
most imminent danger. Can you doubt of or delay what 
you oc^^ to do, now, when the enemy's swords are un- 
Apgtfifd, and descending on your heads? The a£Eair is 
Anriring and bonid! Yet, perhaps, you are not afraid. 
Yes, you are terrified to the highest degree. But thiou{^ 
indoienre and supineness of soul, gazing at each other, to 
see who shall first rise to your succor; and a presump- 
tuous dependence on the immortal Gods, who indeed have 
p re serve d this republic in many dangerous seasons; you 
dday and neglect every thing necessary for your pre- 
servation. Be not deceived; Divine assistance and pro- 
tection are not to be obtained by timorous prayers and 
womanish supplications. To succeed, you must join 
salutary counsels, vigilance, and courageous actions. If 
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you sink into effeminacy and cowardice; if you desert the 
tender and helpless* by Providence committed to your 
chaifie, never presume to implore the Gods; it will pro- 
voke them, and raise their indignation against you.' 

It is said the wise Italians make this proverbial 
remark on our nation, viz. : '' The English feel but 
they do not see.'' That is, they are sensible of in- 
conveniences when they are present, but do not take 
su£Scient care to prevent them ; their natural cour- 
age makes them too little apprehensive of danger, 
so that they are often surprised by it, unprovided of 
the proper means of security. When it is too late 
they are sensible of their imprudence; after great 
fires they provide buckets and engines ; after a pes- 
tilence they think of keeping clean their streets and 

' The first edition of this pamphlet seems to be out of print. The 
aecond, at the close of which first appeared the foregoing translation, 
was printed in 1747. The publication was provoked by the defence- 
less condition of the colony at that time, exposed as it was to Spain 
on the south and to France on the west, with both of which nations 
Great Britain was then at war; to say nothing of the Indians, who, 
like the poor, they had always with them. The efforts to induce the 
Quaker Assembly of Pennsylvania to pass a militia law, and make 
other provisions for the security of the province, having proved 
abortive, Franklin proposed to try what might be done by voluntary 
subscription of the people. "To promote this," he says in his AutO' 
biography, "I first wrote and published a pamphlet entitled Plom 
Truth.** Its success was extraordinary (see Autobiography, vol. i., p. 
2x3). An answer to it, entitled Necessary Truth, and enforcing the 
Quaker doctrine of non-resistance, was published in 1748. It came 
too late to impair, if it ever could have impaired, the impression left 
upon the colony by Plain Truth. 

Substituting the words "United States*' for "Pennsylvania," this 
pamphlet is as timely to-day [ 1 886] as when it was written. Though we 
are at peace with all nations, we have many times as many lives, and 
many times as much property exposed, while our defences are rela- 
tively inferior to those which Franklin denounced nearly a ce ntur y 
and a half ago as inexcusably deficient. 
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common sewers; and when a town has been sacked 
by their enemies, they provide for its defence, &c. 
This kind of after-wisdom is indeed so common with 
us as to occasion the vulgar though very significant 
saying, When ike steed is stolen you shut the stable door. 

But the more insensible we generally are of pub- 
lic danger and indifferent when warned of it, so 
much the more freely, openly, and earnestly ought 
such as apprehend it, to speak their sentiments, that, 
if possible, those who seem to sleep, may be awakened 
to think of some means of avoiding or preventing the 
mischief before it be too late. 

BeUeving, therefore, that it is my duly, I shall hon- 
estly speak my mind in the following paper. 

War at this time rages over a great part of the 
known world ; our newspapers are weekly filled with 
fresh accotmts of the destruction it everywhere occa- 
sions. Pennsylvania, indeed, situate in the centre of 
the colonies, has hitherto enjoyed profound repose; 
and though our nation is engaged in a bloody war 
with two great and powerftil kingdoms, yet, defended 
in a great degree from the French on the one hand, 
by the northern provinces, and from the Spaniards 
on the other, by the southern, at no small expense 
to each, our people have till lately slept securely in 
their habitations. 

There is no British colony, excepting this, but has 
made some kind of provision for its defence; many 
of them have therefore never been attempted by an 
enemy; and others that were attacked have gener- 
ally defended themselves with success. The length 
and difficulty of our bay and river have been thought 
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so effectual a security to us, that hitherto no means 
have been entered into that might discourage an 
attempt upon us or prevent its succeeding. 

But whatever security this might have been while 
both cotmtry and city were poor, and the advantage 
to be expected scarce worth the hazard of an at- 
tempt, it is now doubted whether we can any longer 
safely depend upon it. Our wealth, of late years 
much increased, is one strong temptation, our de- 
fenceless state another, to induce an enemy to 
attack us; while the acquaintance they have lately 
gained with our bay and river, by means of the 
prisoners and flags of truce they have had among us, 
by spies which they almost everywhere maintain, 
and perhaps from traitors among ourselves; with 
the facility of getting pilots to conduct them; and 
the known absence of ships of war during the greatest 
part of the year from both Virginia and New York 
ever since the war began, render the appearance of 
success to the enemy far more promising, and there- 
fore highly increase our danger. 

That our enemies may have spies abroad, and 
some even in these colonies, will not be made much 
doubt of, when it is considered that such has been 
the practice of all nations in all ages, whenever they 
were engaged, or intended to engage, in war. Of 
this we have an early example in the Book of Judges 
(too pertinent to our case, and therefore I must beg 
leave a little to enlarge upon it), where we are told 
(Chap, xviii. v. 2,) that the children of Dan sent of 
their family five men from their coasts to spy out the 
land, and search it, saying, Go, search the land. These 
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Danites, it seems, were at this time not very ortho- 
dox in their religion, and their spies met with a cer* 
tain idolatrous priest of their own persuasion (v. 3)^ 
and they said to him, Who brought thee htthert What 
makest thou in this placet And what hast thou heref 
[Would to God no such priests were to be found 
among us.] And they said unto him (v. 5), Ask 
counsel of God, that we may know whether our way 
which we go shail he prosperous; and the priest said 
unto them. Go in peace; before the Lord is your way 
wherein you go. [Are there no priests among us, 
think you, that might, in the like case, give an enemy 
as good encouragement? It is wdl known that we 
have numbers of the same religion with those who 
of late encouraged the French to invade our mother 
country.] And they came (v. 7), to Laish, and saw 
the people that were therein, how they dwelt carblbss, 
after the manner of the Zidonians, quiet, and sbcurb. 
They thought themselves secure, no doubt; and as 
they never had been disturbed, vainly imagined they 
never should he. It is not unlikely that some might 
see the danger they were exposed to by living in that 
careless manner; but that, if these publicly expressed 
their apprehensions, the rest reproached them as 
timorous persons, wanting courage or confidence in 
their gods, who (they might say) had hitherto pro- 
tected them. But the spies (v. 8) returned, and 
said to their countrymen (v. 9) : Arise, that we may 
go up against them; for we have seen the land, and 
behold it is very good. And are ye still f Be not sloths 
ful to go. (Verse 10) : When ye go, ye shall come to 
a people secure [that is, a people that apprehend no 
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danger, and therefore have made no provision against 
it; great encouragement this!], and to a large land, 
and a place where there is no want of any thing. What 
could they desire more ? Accordingly, we find in the 
following verses that six hundred men only, appointed 
with weapons of war, undertook the conquest of this 
large land; knowing that six hundred men, armed 
and disciplined, would be an overmatch perhaps for 
sixty thousand unarmed, undisciplined, and off their 
guard. And when they went against it, the idcd- 
atrous priest (v. 17), with his graven image, and his 
ephod, and his teraphim, and his molten image (plenty 
of superstitious trinkets), joined with them, and, no 
doubt, gave them all the intelligence and assistance 
in his power; his heart, as the text assures us, being 
glad, perhaps for reasons more than one. And, now, 
what was ttie fate of poor Laish ? The six htmdied 
men being arrived, found, as the spies had reported, 
a people quiet and secure (w. 27, 28). And they 
smote them with the edge of the sword, and burnt the 
city with fire ; and there was no deliverer, because 
it was far from Zidon. — Not so far from Zidon, how- 
ever, as Pennsylvania is from Britain; and yet we 
are, if possible, more careless than the people of 
Laish ! As the Scriptures are given for our reproof, 
instruction, and warning, may we make a due use of 
this example before it be too late ' 

And is our cotmtry, any more than our city, alto- 
gether free from danger? Perhaps not. We have» 
it is true, had a long peace with the Indians; but it 
is a long peace indeed, as well as a long lane, that has 
no ending. The French know the power and im- 
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portanoe of the Six NationSy and spare no artifice, 
pains, or expense to gain them to their interest. By 
their priests they have converted many to their le- 
l]gion» and these ' have openly espoused their cause. 
The rest appear irresolute what part to take; no 
persuasions, though enforced with costly presents, 
having yet been able to engage them generally on 
our side, though we had numerous forces on their 
borders ready to second and support them. What 
then may be expected, now those forces are, by 
orders from the crown, to be disbanded; when our 
boasted expedition is laid aside through want (as it 
may appear to them) either of strength or courage; 
when they see that the French and their Indians 
boldly and with impunity ravage the frontiers of 
New York, and scalp the inhabitants; when those 
few Indians that engaged with us against the French 
are left exposed to their resentment? When they 
consider these things, is there no danger, through 
di^[ust at our tisage, joined with fear of the French 
power, and greater confidence in their promises and 
protection than in ours, they may be wholly gained 
over by our enemies, and join in the war against 
us? If such should be the case, which God forbid, 
how soon may the mischief spread to our frontier 
coimties? And what may we expect to be the 
consequence, but desertion of plantations, ruin, 
bloodshed, and conf tision ? 

Perhaps some in the city, towns, and plantations 
near the river may say to themselves: "An Indian 
war on the frontiers will not affect us; the enemy 

> The Praying Indians. 
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wiUnever come near our habitations; let those ccm^ 
oemed take care of themselves.'' And others who 
live in the cotmtry , when they are told of the dao^ier 
the city is in from attempts by sea, may say: "What 
is that to us? The enemy will be satisfied with the 
plunder of the town, and never think it worth his 
while to visit our plantations ; let the town take care 
of itself." These are not mere suppositions, for I 
have heard some talk in this strange manner. But 
are these the sentiments of true Pennsylvanians, of 
fellow-countrymen, or even of men that have com* 
mon-sense or goodness? Is not the whole province 
one body, tmited by living under the same laws and 
enjoying the same privileges ? Are not the people of 
city and country connected as relations, both by 
blood and marriage, and in friendships equally dear? 
Are they not likewise tmited in interest, and mutually 
useful and necessary to each other? When the feet 
are wounded, shall the head say : "It is not I; I will 
not trouble myself to contrive relief!" Or if the 
head is in danger, shall the hands say: " We are not 
affected, and therefore will lend no assistance ! ' * No. 
For so would the body be easily destroyed ; but when 
all parts join their endeavours for its security, it is 
often preserved. And such should be the union be- 
tween the country and the town; and such their 
mutual endeavours for the safety of the whole. When 
New England, a distant colony, involved itself in a 
grievous debt to reduce Cape Breton, we freely gave 
four thousand pounds for her reUef . And at another 
time, remembering that Great Britain, still more 
distant, groaned under heavy taxes in supporting 
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the war, we threw in our mite to her assistance, by 
a free gift of three thousand pounds; and shall 
oountry and town join in helping strangers (as those 
oomparativeiy are), and yet refuse to assist each 
other? 

But whatever different opinions we have of our 
security in other respects, our trade, all seem to 
agree, is in danger of being ruined in another year. 
The great success of our enemies, in two different 
cruises this last summer in our bay, must give them 
tiie greatest encouragement to repeat more fre- 
quentty their visits, the profit being almost certain, 
and the risk next to nothing. Will not the first 
effect of this be an enhancing of the price of all f or- 
e^ goods to the tradesman and farmer who use or 
consume them? For the rate of insurance will in* 
crease in proportion to the hazard of importing them; 
and in the same proportion will the price of those 
goods increase. If the price of the tradesman's 
work and the farmer's produce wotild increase equally 
with the price of foreign commodities, the damage 
would not be so great; but the direct contrary must 
happen. For the same hazard or rate of insurance 
that raises the price of what is imported, must be 
deducted out of and lower the price of what is ex- 
ported. Without this addition and deduction, as long 
as the enemy cruise at our capes, and take those 
vessels that attempt to go out, as well as those tiiat 
endeavour to come in, none can afford to trade, and 
business must be soon at a stand. And will not 
the consequences be a discouragement of many of 
the vessels that used to come from other places to 
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purchase our produce, and thereby a turning of the 
trade to ports that can be entered with less dai^ier> 
and capable of furnishing them with the same com* 
modities as New York, &c.; a lessening of business 
to every shopkeeper, together with multitudes of 
bad debts, the high rate of goods discouraging the 
buyers, and the low rates of their labor and produoe 
rendering them unable to pay for what they had 
bought; loss of employment to the tradesman, and 
bad pay for what little he does; and, lastly, k)ss ol 
many inhabitants, who will retire to other provinces 
not subject to the like inconveniences; whence a 
lowering of the value of lands, lots, and houses? 

The enemy, no doubt, have been told that the 
people of Pennsylvania are Quakers, and against all 
defence, from a principle of conscience. This, 
though true of a part, and that a small part only, ol 
the inhabitants, is commonly said of the whole; and 
what may make it look probable to strangers is that, 
in fact, nothing is done by any part of the people 
towards their defence. But to refuse defendix^ 
one's self, or one's coimtry, is so unusual a thing 
among mankind, that possibly they may not believe 
it till, by experience, they find they can come higher 
and higher up our river, seize our vessels, land and 
plimder our plantations and villages, and retire with 
their booty unmolested. Will not this confirm the 
report, and give them the greatest encouragement to 
strike one bold stroke for the city and for the whole 
plunder of the river? 

It is said by some that the expense of a vessel to 
guard our trade would be very heavy, greater than 
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peiliapB all the enemy can be supposed to take from 
us at sea would amount to, and that it would be 
dieaper for the government to open an insurance 
office and pay all losses. But is this rig^t reasoning? 
I think not; for what the enemy takes is dear loss to 
us and gain to him, increasing his riches and strength 
as much as it diminishes ours, so making the dif- 
ference double; whereas the money paid our own 
tradesmen for building and fitting out a vessel of 
defence remains in the country and circulates among 
us; what is paid to the officers and seamen that 
navigate her is also spent ashore, and soon gets into 
Oftber hands; the farmer receives the money for her 
provisions, and, on the whole, nothing is clearly lost 
to the country but her wear and tear, or so much as 
she seUs for at the end of the war less than her first 
cost. This loss, and a trifling one it is, is all the 
inconvenience; but how many and how great are 
the conveniences and advantages! And should the 
enemy, through our supineness and n^lect to pro- 
vide for the defence both of our trade and country, be 
encouraged to attempt this city, and, after plunder- 
ii^ us of our goods, either bum it or put it to ransom, 
how great would that loss be, besides the confusion, 
terror, and distress so many hundreds of families 
would be involved in! 

The thought of this latter circtunstance so much 
affects me that I cannot forbear expatiating some- 
what more upon it. You have, my dear countrymen 
and fellow-citizens, riches to tempt a consider- 
able force to unite and attack you, but are under 
no ties or engagements to tmite for yotir defence. 
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Hence, on the first alarm, terror will spread over all; 
and as no man can with certainty depend that an* 
other will stand by him, beyond doubt very many 
will seek safety by a speedy flight. Those that 
are reputed rich will flee through fear of torture 
to make them produce more than they are able. 
The man that has a wife and children will find them 
hanging on his neck, beseeching him with tears to 
quit the city and save his life, to guide and protect 
them in that time of general desolation and ruin. 
All will run into confusion, amidst cries and lamen- 
tations, and the hurry and disorder of departers 
carrying away their effects. The few that remain 
will be unable to resist. Sacking the city will be the 
first, and burning it, in all probability, the last act of 
the enemy. This, I believe, will be the case if you 
have timely notice. But what must be your condi- 
tion, if suddenly siuprised, without previous alarm, 
perhaps in the night! Confined to your houses, you 
will have nothing to trust to but the enemy's mercy. 
Your best f orttme will be to fall under the power of 
commanders of king's ships able to control the mari- 
ners, and not into the hands of licentious privateers. 
Who can, without the utmost horror, conceive the 
miseries from the latter, when your persons, for- 
tunes, wives, and daughters shall be subject to the 
wanton and unbridled rage, rapine, and Itist of 
negroes, mulattoes, and others, the vilest and most 
abandoned of mankind.* A dreadful scene! which 

' By accounts, the ragged crew of the Spanish privateer that phm- 
dered Mr. Liston's and another plantation, a little below Newcastle, 
iras composed of such as these. The koHor and hunumity of their offi* 
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some may represent as exaggerated. I think it my 
duty to warn you; judge for yourselves. 

It is true, with very little notice the rich may 
shift for themselves. The means of speedy flight are 
ready in their hands; and with some previous caie 
to lodge money and effects in distant and secure 
places, though they should lose much, yet enot^h 
may be left them, and to spare. But most unhap- 
pily circumstanced indeed are we, the middling 
people, the tradesmen, shopkeepers, and farmers of 
the province and city! We cannot all fly with our 
families; andif we could, how shall we subsist? No; 
we and they, and what little we have gained by hard 
labor and industry, must bear the bnmt; the weight 
of contributions extorted by the enemy (as it is of 
taxes among ourselves) must be surely bome by us. 
Nor can it be avoided, as we stand at present; for 
though we are ntmierous we are quite defenceless, 
having neither forts, arms, union, nor discipline. 
And though it were true that our trade might be 
protected at no great expense, and our country and 
our city easily defended, if proper measures were but 
taken, yet who shall take these measures? Who 
shall pay that expense? On whom may we fix our 
eyes with the least expectation that they will do any 
thing for our security? Should we address that 
wealthy and powerful body of people who have ever 

cers may be jtidged of by the treatment they gave poor Captain 
Brown, whom they took with Martin's ship in r e turnin g from their 
cnuse. Because he bravely defended himself and vessel longer than 
they expected, for which every generotis enemy wotdd have esteemed 
him, did they, after he had struck and submitted, barbarously stab 
and mmder him, though oo his knees, bagging quarterl 
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since the war governed our elections and filled 
almost every seat in our Assembly; — should we 
entreat them to consider, if not as friends, at least 
as legislators, that protection is as truly due from tiie 
government to the people, as obedience from the 
people to the government; and that if, on account d 
their religious scruples, they themselves could do no 
act for our defence, yet they might retire, relinquish 
their power for a season, quit the helm to freer hands 
during the present tempest — to hands, chosen by 
their own interest too, whose prudence and modera- 
tion, with regard to them, they might safely con- 
fide in, secure, from their own native strength, of 
resuming again their present station whenever it 
shall please them; — should we remind them, that the 
public money, raised from ally belongs to all; that 
since they have, for their own ease, and to secure 
themselves in the quiet enjoyment of their religious 
principles (and may they long enjoy them), expended 
such large sums to oppose petitions, and engage 
favorable representations of their conduct, if they 
themselves could by no means be free to appropriate 
any part of the public money for our defence, yet it 
would be no more than justice to spare us a reason- 
able sum for that purpose, which they might easily 
give to the King's use as heretofore, leaving all the 
appropriation to others, who would faithfully apply 
it as we desired ; — should we tell them, that, though 
the treasury be at present empty, it may soon be 
filled by the outstanding public debts collected, or at 
least credit might be had for such a sum, on a single 
vote of the Assembly; that though they themselves 
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may be resigned and easy under this naked, defence- 
less state of the country, it is far otherwise with a 
very great part of the people, — with us, who can 
have no confidence that God will protect those that 
n^lect the use of rational means for their security, 
nor have any reason to hope that our losses, if we 
should suffer any, may be made up by collections in 
our favor at home; — should we conjure them by all 
the ties of neighbourhood, friendship, justice, and 
humanity to consider these things; and what dis- 
traction, misery, and confusion, what desolation and 
distress, may possibly be the effect of their unseasan^ 
able predominancy and perseverance: — ^yet all would 
be in vain; for they have akeady been, by great 
numbers of the people, petitioned in vain. Our late 
Governor did for years solicit, request, and even 
threaten them in vain. The Council have since 
twice remonstrated to them in vain. Their religious 
prepossessions are unchangeable, their obstinacy in- 
vincible. Is there, then, the least hope remaining, 
that from that quarter any thing should arise for our 
security? 

And is our prospect better, if we turn our eyes to 
the strength of the opposite party, those great and 
ridi men, merchants and others, who are ever railing 
at Quakers for doing what their principles seem to 
require, and what in charity we ought to believe they 
thmk their duty, but take no one step themselves 
for the public safety? They have so much wealth 
and influence, if they would use it, that they might 
easily, by their endeavours and example, raise a 
military spirit among us, make us fond, studious of, 
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and expert in, martial discipline, and effect everjr 
thing that is necessary, under God, for our proteo* 
tion. But envy seems to have taken possession of 
their hearts, and to have eaten out and destroyed 
every generous, noble, public-spirited sentiment. 
Rage, at the disappointment of their little sdiemes 
for power, gnaws their souls, and fills them with sttch 
cordial hatred to their opponents, that every pro- 
posal, by the execution of which those may receive 
benefit as well as themselves, is rejected with indig- 
nation. "What,** they say, ''shall we lay out our 
money to protect the trade of Quakers? Shall we 
fight to defend Quakers? No; let the trade perish, 
and the city bum; let what will happen, we shall 
never lift a finger to prevent it." Yet the Quaters 
have conscience to plead for their resolution not to 
fight, which these gentlemen have not. Conscience 
with you, gentlemen, is on the other side of the ques- 
tion; conscience enjoins it as a duty on you (and, 
indeed, I think it such on every man) to defend your 
country, your friends, your aged parents, your wives, 
and helpless children; and yet you resolve not to 
perform this duty, but act contrary to your own 
consciences, because the Quakers act according to 
theirs. Till of late, I could scarce believe the story 
of him who refused to pump in a sinking ship, be- 
cause one on board, whom he hated, would be saved 
by it as well as himself. But such, it seems, is the 
unhappiness of htiman nature, that our passions, 
when violent, often are too hard for the united force 
of reason, duty, and religion. 
Thus unfortunately are we circumstanced at this 
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time, my dear oounlaymen and feUow-^ritizei^ we, I 
mean, the middling people, the farmers, shopkeepers, 
and tradesmen of this city and country. Through 
the dissensions of our leaders, through mistaken 
principles of religion, joined with a love of worldly 
pofwer, on the one hand; through pride, envy, and 
implacable resentment on the other; our lives, our 
families, and little fortunes, dear to us as any great 
man's can be to him, are to Domain continually ex- 
posed to destruction from an enterprising, cruel, now 
well-informed, and by success, encouraged en^my. 
It seems as if Heaven, jtfstly displeased at our grow- 
ing wickedness, and determined to punish' this 
once-favored land, had suffered our chiefs to engage 
in these foolish and mischievous contentions for little 
posts and paltry distinctions, that our hands might 
be bound up, our understandings darkened and mis- 
led, and every means of our security n^lected. It 
seems as if our greatest men, our cives nobilissimi ' 
of both parties, had sworn the ruin of the country, 
and invited the French, our most inveterate enemy, 
to destroy it. Where then shall we seek for succour 
and protection? The government we are imme- 
diately under denies it to us; and if the enemy 

' When God detennined to ptinish his chosen people, the inhabitants 
of Jemsalem, who, though breakers of his other laws, were scmpuloas 
ohs ervers of that onb, which required keeping holy the Sabbath-day, 
he suffered even the strict observation of that command to be th^ 
itdn; for Pompey, observing that they then obstinately refused to 
4ght, made a general assault on that day, took the town, and butchered 
them with as little mercy as he found resistance. — Josbphus. 

* Conjuravere dves nobilissimi patriam incendere; oallorum obn- 
TBM, infestissimam nomini Romano, ad bellum arcessunt.— Cato, in 
SaUuMi. 
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comes, we are far from Zidon, and there is no deliverer 
near. Our case is dangerously bad; but perhaps 
there is yet a remedy, if we have but the prudence 
and the spirit to apply it. 

If this new, flourishing city and greatly improving 
colony is destroyed and ruined, it will not be for 
want of ntunbers of inhabitants able to bear arms in 
its defence. It is computed that we have at least 
(exclusive of the Qtiakers) sixty thousand fighting 
men, acqtiainted with firearms, many of them hunt- 
ers and marksmen, hardy and bold. All we want 
is order, discipline, and a f^w cannon. At present 
we are like the separate filaments of flax before tiie 
thread is formed, without strength, because without 
connexion; but union would make us strong and 
even formidable, though the great should neither help 
nor join us; though they should even oppose our 
uniting, from some mean views of their own, yet, if 
we resolve upon it, and it pleases God to inspire us 
with the necessary prudence and vigor, it may be 
effected. Great ntmibers of our people are of British 
race ; and, though the fierce fighting animals of those 
happy Islands are said to abate their native fire and 
intrepidity when removed to a foreign clime, yet with 
the people it is not so ; our neighbours of New Eng- 
land afford the world a convincing proof that Britons, 
though a hundred years transplanted, and to the re- 
motest part of the earth, may yet retain, even to the 
third and fourth descent, that zeal for the public 
good, that military prowess, and that tmdatmted 
spirit which has in every age distinguished their 
nation. What numbers have we likewise of those 
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brave people, whoee fathers in the last age made so 
gknrious a stand for our religion and liberties, when 
invaded by a powerful French army, joined by Irish 
Catholics, under a bigoted Popish kingl Let the 
memorable si^e of Londonderry, and the signal 
actions of the Iniskillingers, by which the heart of 
that Prince's schemes were broken, be perpetual tes- 
timonies of the courage and conduct of those noble 
warriors! Nor are there wanting amongst us thou- 
sands of that warlike nation, whose sons have ever 
since the time of Caesar maintained the character he 
gave their fathers, of joining the most obstinate 
courage to all the other military virtues, — I mean 
the brave and steady Germans, numbers of whom 
have actually borne arms in the service of their re- 
spective Princes; and if they fought well for their 
tyrants and oppressors, would they refuse to unite 
with us in defence of their newly acquired and most 
precious liberty and property? Were this union 
formed, were we once united, thoroughly armed and 
disciplined, was every thing in our power done for 
our security, as far as htunan means and foresight 
could provide, we might then, with more propriety, 
humbly ask the assistance of Heaven, and a blessing 
on our lawful endeavours. The very fame of our 
strength and readiness would be a means of discour- 
aging our enemies; for it is a wise and true sajring, 
that one sword often keeps another in the scabbard. 
The way to secure peace is to be prepared for 
war. They that are on their guard, and appear 
ready to receive their adversaries, are in much less 
danger of being attacked than the supine, secure, and 
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n^ligent. We have yet a winter before us whicii 
may afford a good and almost suflSdent opportunity 
for this, if we seize and improve it with a becoming 
vigor. And if the hints contained in this paper are 
so happy as to meet with a suitable disposition of 
mind in his countrymen and fellow-citizens, tiie 
writer of it will, in a few days, lay before them a 
form of ASSOCIATION for the purposes herein menp 
tioned, together with a practicable scheme for rais- 
ing the money necessary for the defence of our 
trade, city, and country, without laying a bortfaen 
on any man. 

May the God of wisdom, strength, and power, the 
Lord of the armies of Israel, inspire us with 



in this time of danger, take away from us all the 
seeds of contention and division, and unite the hearts 
and counsels of all of us, of whatever sect or nati<», 
in one bond of peace, brotherly love, and generou s 
public spirit; may he give us strength and resolution 
to amend our lives and remove from among us eveiy 
thing that is displeasing to him, afford us his most 
gracious protection, ccMofound the designs of our 
enemies, and give peace in all our borders, is the 
sincere prayer of 

A Tradesman op PmLADSLPHiA. 
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TO PBTBR COLLINSON 

PRiija»LPRiA« tS March, 1747. 

Sir: — ^Your kind present of an electric tube, with 
directions for using it, has put several of us on mak- 
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infiT electrical exT)eiiments. in which we have oh- 



served some particular phenomena that we look upon 
to be new. I shall therefore communicate them to 
you, in my next, though possibly they may not be 
new to you, as among the numbers daily employed in 
those experiments on your side of the water, it is prob- 
able some one or other has hit upon the same obser- 
vations. For my own part, I never was before 
engaged in any study that so totally engrossed my 
attention and my time, as this has lately done; for 
what with making experiments when I can be alone, 
and repeating them to my friends and acquaintance, 
who, from the novelty of the thing, come continually 
in crowds to see them, I have, during some months 
past, had little leisure for any thing else. 

I am, &c., 

B. Franklin. 

While on a visit to Boston, in 1746, Franklin witnessed 
some electrical experiments performed by a Mr. Spence, 
recently arrived from Scotland. Shortly after his return 
to Philadelphia the Library Company received from Mr. 
Collinson, of London, and a member of the Royal So- 
riety, a glass tube, with instructions for making experi- 
ments with it. With this tube Franklin began a course 
of experiments which resulted in discoveries which, hu- 
manly speaking, seem to be exerting a larger material in- 
fluence upon the industries of the world than any other 
discovery of the human intellect. Dr. Stuber, then a 
resident of Philadelphia, and author of the first continua- 
tion of Franklin's life, who seems to have enjoyed peculiar 
opportunities of obtaining full and authentic information 
upon the subject, gives us the following account of the 
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obeervatioiis which this letter brought for the first time 
to the notice d the world through Ifr. CoUinsoiL 

"His observations," says Dr. Stuber, *'he communi* 
cated, in a series of letters, to his friend CoQinsoo, the 
first of which is dated March 38th, 1747. In these he 
shows the ix>wer of ix>ints in drawing and throwing off 
the electrical matter, which had hitherto escaped the 
notice of electricians. He also made the grand discovery 
of a plus and minus, or of a positive and negative state of 
electricity. We give him the honor of this without hesir 
tation; although the English have claimed it for their 
countryman, Dr. Watson. Watson's paper is dated 
January 21st, 1748; Franklin's, July iitii, 1747, several 
months pricH*. Shortly after, Franklin, from his prin- 
ciples of the plus and minus state, explained in a satis- 
factory manner the phenomena of the Leyden phial, first 
observed by Mr. Ctmeus, or by Professor Muschenbroeck, 
of Leyden, which had much perplexed philosophers. He 
showed clearly that when charged the bottle contained 
no more electricity than before, but that as much was 
taken from one side as was thrown on the other; and that 
to discharge it nothing was necessary but to produce a 
communication between the two sides, by which the 
equilibrium might be restored, and that then no signs of 
electricity would remain. He afterwards demonstrated 
by experiments that the electricity did not reside in the 
coating, as had been supposed, but in the pores of the 
glass itself. After a phial was charged he removed 
the coating, and f otmd that upon applying a new coating 
the shock might still be received. In the year 1749, he 
first suggested his idea of explaining the phenomena ci 
thunder-gusts and of the aurora horealis upon electrical 
principles. He points out many particulars in which 
lightning and electricity agree; and he adduces many 
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fBctSy and xeasonings from facts, in rapport of 
poaitioDs. 

" In the same 3rear he conceived the astonishingly bold 
and grand idea ci ascertaining the truth d his doctrine 
by actually drawing down the lightning, by means of 
aharp-pointed iron rods raised into the r^on of the 
clouds. Even in this uncertain state, his passion to be 
useful to mankind displayed itself in a powerful manner. 
Admitting the identity of electricity and lightning, and 
knowing the ix>wer of points in repelling bodies charged 
with electricity, and in conducting their fixes silently and 
imperceptibly, he suggested the idea of securing houses, 
ships, etc., from being damaged by lightning, by erecting 
pointed rods that should rise some feet above the most 
elevated part, and descend some feet into the ground or 
the water. The effect of these he concluded would be 
either to prevent a stroke by repelling the doud bej^ond 
the striking distance, or by drawing off the electrical fire 
which it contained; or, if they could not effect this, they 
would at least conduct the electric matter to the earth, 
without any injury to the building. 

" It was not until the summer of 1752 that he was en- 
abled to complete his grand and unparalleled discovery 
by experiment. The plan which he had originally pro- 
posed was, to erect, on some high tower or other elevated 
]dace, a sentry-box, from which should rise a pointed iron 
rod, insulated by being fixed in a cake of resin. Electri- 
fied clouds passing over this would, he conceived, impart 
to it a portion of their electricity, which wotdd be rendered 
evident to the senses by sparks being emitted when a key, 
the knuckle, or other conductor, was presented to it. 
Philadelphia at this time afforded no opportunity of try- 
ing an experiment of this kind. While Franklin was 
waiting for the erection of a spire, it occurred to him that 
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he might have more ready access to the r^^ioci of doadi 
by means of a common kite. He prepared one by &•- 
tening two cross sticks to a silk handkerchief, irfudi 
would not suffer so much from the rain as paper. To the 
upright stick was afiSxed an iron point. The staring was» 
as \isual» of hemp» except the lower end, which was mOc 
Where the hempen string terminated, a key was fastened. 
With this apparatus, on the appearance of a thnndflr- 
gust approaching, he went out into the commons, aoooooh 
panied by his son, to whom alone he communicafeed fail 
intentions, well knowing the ridicule which, too general^ 
ior the interest of science, awaits unsuccessful experi- 
ments in philosophy. He placed himself tmderashed, 
to avoid tiie rain; his kite was raised, a thunder-dood 
passed over it, no sign of electricity appeared. He abnost 
despaired of success, when suddenly he observed the 
loose fibres of his string to move towards an erect positkxL 
He now presented his knuckle to the key, and received a 
strong spark. How exquisite must his sensatiotis have 
been at this moment! On this experiment depended the 
fate of his theory. If he succeeded, his name would rank 
high among those who had improved science; if he failed, 
he must inevitably be subjected to the derisioQ of man> 
kind, or, what is worse, their pity, as a well-meaning man, 
but a weak, silly projector. The anxiety with mduch he 
locdced for the result of his experiment may be easily con- 
ceived. Doubts and despair had begun to prevail, wbea 
the fact was ascertained, in so clear a manner, that even 
the most incredulous could no longer withheld their as- 
sent. Repeated sparks were drawn from the key, a phial 
was charged, a shock given, and all the experiments made 
which are usuaUy performed with electricity. 

** About a month b^ore this period* some ingenioas 
Frenchman had completed the discovery in the mamwy 
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3f^inally proposed by Dr. Franklin. The letters which 
be sent to Mr. Collinson, it is said, were refused a place in 
'he TransacUans of the Royal Society cf London. How- 
BPver this may be, Collinson published them in a separate 
volmne, under the title of New Experiments and Ohseroor 
Hans on Electricity, made at Philadelphia, in America. 
rhey were read with avidity, and soon translated into 
different languages. A very incorrect French transla- 
tlbo fen into the hands of the celebrated Buffon, who, 
DOtwithstanding the disadvantages tmder which the work 
labored, was much pleased with it, and repeated the ex- 
ptoiments with success. He prevailed on his friend, M. 
DaUbard, to give his countrymen a more correct tranda- 
^Saa of the works of the American electrician. This 
Dontributed much towards spreading a knowledge of 
Pranklin's principles in France. The King, Louis the Fif- 
beenth, hearing of these experiments, expressed a wish to 
be a spectator of them. A course (rf experiments was given 
■t the seat of the Due D'Ayen, at St. Germain, by M. de 
Lor. Tlie applauses which the King bestowed upon 
Pianklin excited in Buffon, Dalibard, and De Lor an 
earnest desire of ascertaining the truth of his theory of 
lihunder-gusts. Buffon erected his apparatus on the 
bower of Montbar, M. Dalibard at Marly-la-ville, and De 
Lor at his house in the Estrapade at Paris, some of the 
behest ground in that capital. Dalibard's machine first 
dbowed signs of electricity. On .the loth of May, 1752, a 
Ehunder-cloud passed over it, in^the absence of M. Dali- 
bard, and a number of sparks were drawn from it by 
DoiflBer, joiner, with whom Dalibard had left directions 
bow to proceed, and by M. Raulet, the prior of Marly-la- 
irOle. 

''An accoimt of this experiment was given to the Royal 
/Academy of Sciences, by M. Dalibard, in a Memoir dated 
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May 13th, 1753. On the i8th of May, M. de Lor proved 
equally suooessful with the apparatus erected at his own 
house. These philosophers soon excited those of other 
parts (rfSttrope to repeat the experiment; amongfit whom 
none signalized themselves more than Father Beccaiiat of 
Turin, to whose observations science is much indebted. 
Even the cold regions of Russia were penetrated by the 
ardor for discovery. Pnrfessor Richmann bade fsar to 
add much to the stock of knowledge on this subject, when 
an unf ortxmate flash from his conductor put a period to 
his existence. 

''By these experiments Franklin's theory was estab- 
lished in the most convincing manner. 

"Besides these great principles, Franklin's letters on 
electricity contain a number of facts and hints which have 
contributed greatly towards reducing this branch of know- 
ledge to a science. His friend, Mr. Kinnersley, com- 
municated to him a discovery of the different kinds of 
electricity excited by rubbing glass and sulphur. This, 
we have said, was first observe by M. Du Faye, but it 
was for many years neglected. The philosophers weie 
disposed to accotmt for the phenomena rather fnnn a 
difference in the qtiantity of electricity collected, and 
even Du Faye himself seems at last to have adopted this 
doctrine. Franklin at first entertained the same idea, 
but upon repeating the experiments he perceived that 
Mr. Kinnersley was right, and that the vitreous and re- 
sinous electricity of Du Faye were nothing more than the 
positive and negative states, which he had before observed, 
and that the glass globe charged positively, or increased, 
the quantity of electricity on the prime conductor, while 
the globe of sulphur diminished its natural quantity, or 
charged negatively. These experiments and observations 
opened a new field for investigation, upon which elec- 
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triciaiis entered with avidity; and their labofs have added 
much to the stock of our Imowledge. 

" Franklin's letters have been translated into moat of 
the European languages, and into Latin. In proportion 
as they have become known his principles have been 
adopted." 

In speaking of the first publication of his papers on 
dectricity, Franklin himself says: "Obliged as we were 
to Mr. CoUinson for the present of the tube, &c., I thought 
it right he should be informed of our success in using it, 
and wrote him several letters containing accounts of our 
experiments. He got them read in the Royal Society, 
where they were not at first thought worth so much no- 
tice as to be printed in their Transactums. One paper, 
which I wrote to Mr. Kinnersley, on the sameness of light- 
ning with electricity, I sent to Mr. Mitchel, an acquaint- 
ance of mine, and one of the members also of that 
Society, who wrote me word that it had been read but 
was laughed at by the connoisseurs. The papers, however, 
being shown to Dr. Fothergill, he thought them of too 
much value to be stifled, and advised the printing of them. 
Mr. Collinson then gave them to Cave for publication 
in his GentlemafCs Magazine, but he chose to print them 
separately in a pamphlet, and Dr. Fothergill wrote the 
preface. Cave, it seems, judged rightly for his profes- 
sion, for by the additions that arrived afterwards they 
swelled to a quarto volume, which has had five editions, 
and cost him nothing for copy-money," 

The following is an extract from the Preface to the first 
edition of the pamphlet published by Cave, as above 
mentioned. 

" It may be necessary to acquaint the reader that the 
following observations and experiments were not drawn 
up with a view to their being made public, but were 
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oommunkated at different times, and most of them k 
letters, written on various topics, as matter ooiy d 
private amusement. 

** But some persons to whom they were read, and who 
had themselves been conversant in electrical disqtiisitioiiSi 
were of opinion they contained so many curious and in- 
teresting particulars relative to this affair, that it would 
be doing a kind of injustice to the public to confine tfaem 
solely to the limits of a private acquaintance. 

"The editor was therefore prevailed upon to commil 
such extracts of letters and other detached pieces as were 
in his hands to the press, without waiting for the in- 
genious author's permission so to do; and this was done 
with the less hesitation, as it was apprdiended the aor 
thor's engagements in other affairs would scarce afford 
him leisure to give the public his reflections and experi- 
ments on the subject, finished with that care and pre- 
cision of which the tr^tise before us shows he is alike 
studious and capable." 

Dr. Priestley, in his History of Electricity^ published in 
the year 1767, gives a full account of Franklin's experi- 
ments and discoveries. 

"Nothing was ever written upon the subject of eleo- 
tricity," he say^, " which was more generally read and ad- 
mired in all parts of Europe, than these letters. There is 
hardly any European language into which they have not 
been translated; and, as if this were not sufficient to 
make them properly known, a translation of them has 
lately been made into Latin. It is not easy to say, 
whether we are most pleased with the simplicity and per- 
spicuity with which these letters are written, the modesty 
with which the author proposes every h3rpothesis of his 
own, or the noble frankness with which he relates his mis- 
takes, whentheywerecorrectedbysubsequent experiments. 



X747] Benjamin Franklin U79 

''Though the English hitve not been backward in ac- 
knowledging the great merit of this philosopher, he has had 
the singular good fortune to be, perhaps, even more cele- 
brated abroad than at home; so that, to form a just idea 
of the great and deserved reputation of Dr. Franklin, we 
must read the foreign publications on the subject of elec- 
tricity ; in many of which the terms Franklinism^ Frank' 
Unist, and the FrankUnian system^ occur in almost every 
page. In consequence of this, Dr. Franklin's principles 
bid isir to be handed down to posterity as equally ex- 
pressive of the true principles of electricity, as the Nevih 
ionian philosophy is of the system of nature in general.'* 

The observations and theories of Franklin met with 
high favor in France, where his experiments were repeated 
and the results verified to the admiration of the scientific 
world. In the year 1753, his friend, Peter CoUinson, 
wrote to him from London : " The King of France strictly 
commands the Abb6 Maz6as to write a letter in the po- 
litest terms to the Royal Society, to return the King's 
thanks and compliments, in an express manner, to Mr. 
Franklin of Pennsylvania, for his useful discoveries in 
electricity, and the application of pointed rods to prevent 
the terrible eflfect of thtmder-storms." And the same Mr. 
CoUinson wrote as follows to the Reverend Jared Eliot, of 
Connecticut, in a letter dated London, November 2 ad, 
1753: "Our friend Franklin will be honored on St. An- 
drew's day, the 30th instant, the anniversary of the Royal 
Soicety, when the Right Honorable the Earl of Maccles- 
fieM will make an oration on Mr. Franklin's new discover- 
ies in electricity, and, as a reward and encouragement, 
will bestow on him a gold medal." This ceremony ac- 
cordingly took place, and the medal was conferred. 



/ 



i8o The Works of (i|4i 

XLIV 

TO PBTBR COLLINSON 

Philadelphia, ii Jidy, 1747. 

Sir: — ^In my last I informed you that in purstdxig 
our electrical inquiries we had observed some par- 
ticular phenomena which we looked upon to be new, 
and of which I promised to give you some account, 
though I apprehended they might not possibly be 
new to you, as so many hands are daily employed in 
electrical experiments on your side the water, some 
or other of which would probably hit on the same 
observations. 

The first is the wonderful effect of pointed bodies, 
both in drawing off and throwing off the electrical 
fire. For example : 

Place an iron shot of three or four inches diameter 
on the mouth of a clean, dry glass bottle. By a fine 
silken thread from the ceiling, right over the mouth 
of the bottle, stispend a small cork ball about the 
bigness of a marble, the thread of such a length as 
that the cork ball may rest against the side of the 
shot. Electrify the shot, and the ball will be re- 
pelled to the distance of four or five inches, more or 
less, according to the quantity of electricity. When 
in this state, if you present to the shot the point of a 
long, slender, sharp bodkin, at six or eight inches' 
distance, the repellency is instantly destroyed, and 
the cork flies to the shot. A blunt body must be 
brotight within an inch and draw a spark to produce 
the same effect. To prove that the electrical fire is 
drawn off by the point, if you take the blade of the 
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bodkin out of the wooden handle and fix it in a stick 
of sealing-wax, and then present it at the distance 
aforesaid, or if you bring it very near, no such effect 
fo]lo¥^; but sliding one finger along the wax till you 
touch the blade, and the ball flies to the shot imme- 
diately. If you present the point in the dark you 
win see, sometimes at a foot distance and more, a 
lig^t gather upon it, like that of a fire-fly or glow- 
worm; the less sharp the point the nearer you must 
faring it to observe the light, and at whatever dis- 
tance you see the light you may draw off the elec- 
trical fire and destroy the repellency. If a cork'|>all 
80 suspended be repelled by the tube, and a point be 
presented quick to it, thotigh at a considerable dis- 
tance, it is surprising to see how suddenly it flies 
back to the tube. Points of wood will do near as 
well as those of iron, provided the wood is not dry, 
for perfectly dry wood will no more conduct elec- 
tricity than sealing-wax. 

To show that points will throw off ' as well as draw 
off the dectrical fire; lay a long i^arp needle upon 
the shot, and you cannot electrize the shot so as to 
make it repel the cork ball. Or fix a needle to the 
end of a suspended gun-barrel, or iron rod, so as to 
point beyond it like a little bayonet,* and while it 

> This power of points to throw off the electrical fire was first com- 
mtniicated to me by my ingenious friend, Mr. Thomas Hopkinson, 
ttnce deceased, whose virtue and integrity, in every station of Ufe, 
pttbUc and private, will ever make his memory dear to those who 
knew him, and knew how to value him. — ^P. 

* This was Mr. Hopkinson's experiment, made with an expectatioii 
of drawing a more sharp and powerful spark from the point, as from 
a kind of focus, and he was surprised to find Uttle or none.— P. 
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remains there, the gun-barrd or rod cannot, by ap- 
plying the tube to the other end, be electrised so as 
to give a spark, the fire continually running out 
silently at l^e point. In the dark you may see it 
make the same appearance as it does in the case be- 
fore mentioned. 

The repellency between the cork ball and the shot 
is likewise destroyed: ist, by sifting fine sand on it, 
— ^this does it gradually; 2dly, by breathing on it; 
3dly, by making a smol» about it from burning 
wood'; 4thly, by candle-light, even though the 
candle is at a foot distance, — ^these do it suddenly. 
The light of a bright coal from a wood fire, and the 
light of a red-hot iron do it likewise, but not at so 
great a distance. Smoke from dry rosin dropped on 
" hot iron does not destroy the repellency, but is at- 
tracted by both shot and cork ball, forming pro- 
portionable atmospheres round them, making them 
look beautifully, somewhat like some of the figures in 
Btimet's or Whiston's Theory of the Earth. 

N. B. — ^This experiment shotdd be made in a 
doset where the air is very still, or it will be apt to 
fail. 

The light of the sun thrown strongly on both cork 
and shot by a looking-glass, for a long time together, 



* We rappote every particle of Band, moiBtore, or smoke, being finl 
attracted and then repelled, carries off with it a portion of the electrical 
fire; tmt that the same still subsists in those particles till thej com- 
mimicate it to something else, and that it is never reallj destroyed. 
80, when water is thrown on common fire, we do not imagine the 
clement is thereby destroyed or annihilated, but only dispersed, each 
particle of water canying off in vapor its portico of the fire whidi it 
had attracted and attached to itself .—P. 



1947) Benjamin Franklin 183 

does not impair the repeUency in the least. This 
difference between fire-light and smi-light is another 
thing that seems new and extraordinary to us/ 

We had for some time been of opinion that the 
electrical fire was not created by friction, but col- 
lected, being really an element diffused among, and 
attracted by other matter, particularly by water and 
metals. We had even discovered and demonstrated 
its afflux to the electrical sphere, as well as its efflux, 
by means of little, light windmill-wheels made of 
stiff paper vanes fixed obliquely, and turning freely 
on fine wire axes; also by little wheels of the sanoe 
matter, but formed like water-wheels. Of the dis- 
position and application of which wheels, and the 
various phenomena resulting, I could, if I had time, 
fill you a sheet.' The impossibility of electrizing 
one's self (though standing on wax) by rubbing the 
tube, and drawing the fire from it; and the manner 
of doing it by passing the tube near a person or thing 
standing on the floor, &c., had also occurred to us 
some months before Mr. Watson's ingenious Sequel 
came to hand; and these were some of the new 
things I intended to have commimicated to you. 
But now I need only mention some particulars not 

s This different effect probably did not arise from any difference in 
the light, but rather from the particles separated from the candle, 
being first attracted and then repelled, carrying off the electric matter 
with them; and from the raref3ring the air, between the glowing coal 
or red-hot iron and the electrized shot, through which rarefied air, 
the electric fluid could more readily pass. — ^P. 

> These experiments with the wheels were made and communicated 
to me by my worthy and ingenious friend, Mr. Philip Syng; but we 
afterwards discovered that the motion of those wheels was not owing 
to any afflux or efflux of the electric fluid, but to various drcumstaaoeB 
of attraction and repulsion. ly^o.^^V* 
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hinted in that piece, wifh oar reasomngB thereupon; 
though perhaps the latter mig^t weU enough he 
spared. 

1. A person standing on wax and rubbing the 
tube, and another person on wax drawing the fiie, 
they will both of them (provided they do not stand 
so as to touch one another) appear to be electrised 
to a person standing on the floor; that is, he will 
perceive a spark on approaching each of them yri& 
his knuclde. 

2. But if the persons on wax touch one another 
during the exciting of the tube, neither of them will 
appear to be electrized. 

3. If they touch one another after exciting the 
tube, and drawing the fire as aforesaid, there will be 
a stronger spark between them than was between 
either of them and the person on the floor. 

4. After such strong spark neither of them dis- 
cover any electricity. 

These appearances we attempt to account for 
thtis: We suppose, as aforesaid, that electrical fire is 
a common element, of which every one of the three 
persons above mentioned has his equal share, before 
any operation is begtm with the tube. A, who 
stands on wax and rubs the tube, collects the elec- 
trical fire from himself into the glass; and, his com- 
munication with the common stock being cut off by 
the wax, his body is not again immediately supplied. 
B (who stands on wax likewise), passing his knuclde 
along near the tube, receives the fire which was col- 
lected by the glass from A; and his communication 
with the common stock being likewise cut off, he re- 
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tains the additional quantity received. To C. stand- 
ing on the floor, both appear to be electrized ; for he, 
having only the middle quantity of electrical fire, 
receives a spark upon approaching £, who has an 
over quantity; but gives one to A, who has an under 
quantity. If A and B approach to touch each other, 
the spark is stronger, because the difference between 
them is greater. After such touch there is no spark 
between either of them and C, because the dectrical 
fire in aU is reduced to the original equality. If they 
touch while electrizing, the equality is never de- 
stroyed, the fire only circulating. Hence have arisen 
some new terms among us: we say B (and bodies 
like circumstanced) is electrized positively; A, nega- 
tively. Or rather^ B is electrized plus; A, minus. 
And we daily in our experiments electrize bodies 
plus or minus, as we think proper. To electrize plus 
or minus, no more needs to be known than this, that 
the parts of the tube or sphere that are rubbed, do, in 
the instant of the friction, attract the electrical fire, 
and therefore take it from the thing rubbing; the 
same parts immediately, as the friction upon them 
ceases, are disposed to give the fire they have re- 
ceived to any body that has less. Thus you may 
circulate it as Mr. Watson has shown; you may also 
accumulate or subtract it, upon or from any body, 
as you connect that body with the rubber, or with 
the receiver, the communication with the common 
stock being cut off. We think that ingenious gen- 
tleman was deceived when he imagined (in his 
Sequel) that the electrical fire came down the wire 
from the ceiling to the gun-barrel, thence to the 
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8phere, and so electrized the machine and the man 
turning the wheel, &c. We suppose it was cimvfr 
o/f, and not brought on through that wire; and that 
the machine and man, &c., were electrized ttimus — 
that is, had less electrical fire in them than things in 
common. 

As the vessel is just upon sailing, I cannot give 
you so large an account of American electricity as I 
intended; I shall only mention a few particulars 
more. We find granulated lead better to M the phial 
with than water, being easily warmed, and keeping 
warm and dry in damp air. We fire spirits with the 
wire of the phial. We light candles, just blown out, 
by drawing a spark among the smoke between the 
wire and snuffers. We represent lightning by pass- 
ing the wire in the dark over a China plate that has 
gilt flowers, or applying it to gilt frames of looking 
glasses, &c. We electrize a person twenty or more 
times running, with a touch of the finger on the wire, 
thus: He stands on wax. Give him the electrized 
bottle in his hand. Touch the wire with your finger 
and then touch his hand or face; there are sparks 
every time.' We increase the force of the electrical 
kiss vastly, thus: Let A and B stand on wax, or A 
on wax and B on the floor; give one of them the 
electrized phial in hand; let the other take hold of 
the wire; there will be a small spark ; but when their 
lips approach they will be struck and shocked. The 

< By taking a spark from the wire, the electricity within the bottle 
is diminished; the outside of the bottle then draws some from the 
person holding it, and leaves him in a negative state. Then when his 
hand or face is touched, an equal quantity is restored to bim from 
the person touching.— P. 
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dame if another genfteman and lady, C and D, stand* 
ing also on wax, and joining hands with A and B^ 
salute or shake hands. We suspend by fine silk 
thread a counterfeit spider made of a small piece of 
burnt cork, with legs of linen thread, and a grain or 
two of lead stuck in him to give him more weight. 
Upon the table, over which he hangs, we stick a wire 
upright, as high as the phial and wire, four or five 
inches from the spider; then we animate him by 
setting the electrified phial at the same distance on 
the other side of him; he will immediately fly to the 
wire of the phial, bend his legs in touching it, then 
spring off and fly to the wire in the table, thence 
again to the wire of the phial, playing with his legs 
against both, in a very entertaining manner, appear- 
ing perfectly alive to persons unacquainted. He 
will continue this motion an hour or more in dry 
weather. We electrify, upon wax in the dark, a 
book that has a double line of gold round upon the 
covers, and then apply a knuckle to the gilding; the 
ftre appears everywhere upon the gold like a flash of 
l^htning; not upon the leather, nor if you touch the 
leather instead of the gold. We rub our tubes with 
buckskin and observe always to keep the same side to 
the tube and never to sully the tube by handling; 
thus they work readily and easily without the least 
fatigue, especially if kept in tight pasteboard cases 
lined with flannel, and sitting close to the tube.* 
This I mention because the European papers on 
electricity frequently speak of rubbing the tubes as 

1 Our tubes are made here of green g^aat. twent y a e v en or Ihsrigf 
inches long, as big as can be grasped.— P. 
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a fatiguing exercise. Our si^eres are fixed on inn 
axes which pass through them. At one end of the 
axis there is a small handle with which you turn the 
sphere like a common grindstone. This we find very 
commodious, as the machine takes up but little 
room, is portable, and may be enclosed in a tight box 
when not in use. It is true the sphere does not turn 
so swift as when the great wheel is used; but swift- 
ness we think of little importance, since a few turns 
will charge the phial, &c., sufficiently.' 

I am, &c., 

B. Franklin. 
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TO JARBD BUOT* 

Philadblphia, July x6, 1747. 

Dbar Sir: — I received your favor of the 4th in- 
stant. I ought before this time to have acknow- 
ledged the receipt of the book, which came very safe, 
and in good order, to hand. We have many oil- 
mills in this province, it being a great cotmtry for 
flax. Linseed oil may now be bought for three 
shillings per gallon ; sometimes for two shillings and 
six pence ; but at New York, I have been told, it gen- 
erally holds up at about eight shillings. Of this you 

' This simple, easily-made machine was a contrivance of Mr. 
Syng's.— F. 

* Vhe Reverend Jared Bliot was a graduate of Yale College, aad far 
many years was settled as a clergyman at Killingworth in Connecticat. 
He had a taste for philosophical studies, and published essajTB oa 
agriculture, some of which passed throus^ several ffd^tKwm. 
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can easily be satisfied, it being your neighbor gov* 
enunent. 

In your last, you inquired about.the kind of land 
from which our hemp is raised. I am told it must 
be very rich land. Sometimes they use drained 
swamps and banked meadows; but the greater part 
of our hemp is brought from Conestago, which is a 
large and very rich tract of land on the banks of the 
Susquehanna, a large fresh-water river. It is brought 
down in wagons. 

If you should send any of your steel saws here for 
sale, I should not be wanting where my recommenda- 
tion might be of service. 

We have had as wet a summer as has been known 
here these thirty years, so that it was with diflSculty 
our people got in their harvest. In some parts of 
the country a great deal of hay has been lost, and 
some com mildewed; but in general the harvest has 
been very great. The two preceding summers (par- 
ticularly the last) were excessively dry. I think 
with you, it might be of advantage to know what 
the seasons are in the several parts of the country. 
One's curiosity in some philosophical points might 
also be gratified by it. 

We have frequently, along this North American 
coast, storms from the northeast, which blow vio- 
lently sometimes three or four days. Of these I 
have had a very singular opinion some years, viz., 
that, though the course of the wind is from north- 
east to southwest, yet the course of the storm is 
from southwest to northeast; that is, the air is 
in violent motion in Vinnnia before it moves in 
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Connecticut, and in Connecticut before it moves at 
Cape Sable, &c. My reasons for this opinion (if the 
lil^ have not occuned to you) I will give in my next. 

I thank you for the curious facts you have com- 
municated to me relating to springs. I think with 
you, that most springs arise from rains, dews, or 
ponds, on higher ground; yet possibly some, that 
break out near the tops of high hollow mountains, 
may proceed from the abyss, or from water in the 
caverns of the earth, rarefied by its internal heat, 
and raised in vapor, till the cold r^on near the 
tops of such mountains condenses the vapor into 
water again, which comes forth in springs, and runs 
down on the outside of the motmtains, as it as- 
cended on the inside. There is said to be a large 
spring near the top of Teneriffe; and that mountain 
was formerly a volcano, consequently hollow within* 
Such springs, if such there be, may properly be called 
springs of distilled water. 

Now I mention mountains, it occurs to tell you 
that the great Appalachian Mountains, which run 
from York River, back of these colonies, to the Bay 
of Mexico, show in many places, near the highest 
parts of them, strata of sea shells; in some places 
the marks of them are in the solid rocks. It is cer- 
tainly the wreck of a world we live on! We have 
specimens of these sea-shell rocks, broken off near 
the tops of these motmtains, brought and deposited 
in our library as ctuiosities. If you have not seen the 
like, I will send you a piece. Farther, about motm- 
tains (for ideas will string themselves like ropes of 
onions); when I was once riding in your country, 
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Mr. Walker ^owed me at a distance the bluff side or 
end of a mountain, which appeared striped from top 
to bottom, and told me the stone or rock of that 
mountain was divided by nattire into pillars; of this 
I should be glad to have a particular account from 
you. I think I was somewhere near New Haven 
when I saw it. 

You made some mistake when you intended to 
favor me with some of the new valuable grass seed 
(I think you called it herd-seed), for what you gave 
me is grown up and proves mere timothy; so I sup^ 
pose you took it out of a wrong paper or parcel. 

I wish your new law may have the good effect ex- 
pected from it, in extricating your government from 
the heavy debt this war has obliged them to con- 
tract. I am too little acquainted with your par* 
ticular circumstances to judge of the prudence of 
sodx a law for your colony with any degree of exact- 
ness. But to a friend one may hazard one's notions, 
right or wrong; and as you are pleased to desire my 
thotights, you shall have them and welcome. I wish 
they were better. 

First, I imagine that the five per cent, duty on 
goods imported from your neighboring governments, 
thotigh paid at first hand by the importer, will not 
upon the whole come out of his pocket, but be paid 
in fact by the constmier; for the importer will be 
sure to sell his goods as much dearer to reimburse 
himself; so that it is only another mode of taxing 
your own people, though perhaps meant to raise 
money on your neighbours. Yet, if you can make 
some of Ihe goods, heretofore imported, among 
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yourselves, fhe advanced price of five per cent, may 
encourage your own manufacture, and in time make 
the importation of such articles unnecessary, vdiidi 
will be an advantage. 

Secondly, I imagine the law will be difficult to exe- 
cute, and require many officers to prevent smug- 
gling in so extended a coast as yours; andtfaechaige 
considerable; and, if smuggling is not pfevented, 
the fair trader will be undersold and ruined. If the 
officers are many and busy, there will arise ntunbers 
of vexatious lawsuits and dissensions among 3^our 
people. Qii(Bre, whether the advantages win over- 
balance. 

Thirdly, if there is any part of your produce that 
you can well spare, and would desire to have taken 
off by your neighbours in exchange for something 
you more want, perhaps they, taking offence at your 
selfish law, may in rettun lay such heavy duties or 
discouragements on that article, as to leave it a drug 
on your hands. As to the duty on transportiiig 
lumber (unless in Connecticut bottoms to the West 
Indies), I suppose the design is to raise the price oi 
such lumber on yotir neighbours, and throw that 
advanced price into your treasury. But may not 
your neighbours supply themselves elsewhere? Or, 
if numbers of your people have lumber to dispose of, 
and want goods from, or have debts to pay to, your 
neighbours, will they not (unless you employ num- 
bers of officers to watch all yotu* creeks and landings) 
run their lumber, and so defeat the law? Or, if the 
law is strictly executed, and the duty discourage the 
transportation to your neighbours, will not all your 
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people that want to dispose of lumber be laid at the 
mercy of those few merchants that send it to the 
West Indies, who will buy it at their own price, and 
make such pay for it as they think proper? 

If I had seen the law and heard the reasons that 
are given for making it, I might have judged and 
talked of it more to the purpose. At present I shoot 
my bolt pretty much in the dark; but you can ex- 
cuse and make proper allowance. 

My best respects to good Mrs. Eliot and your sons; 
and, if it falls in your way, my service to the kind, 
hospitable people near the river, whose name I am 
sorry I have forgot. 

I am, dear Sir, with the utmost regard, 
Your obliged and humble servant, 

B. Franklin. 



XLVI 

TO JARBD ELIOT 

Sir: — I have perused your two Essays on Field 
Husbandry, and think the public may be much 
benefited by them ; but, if the farmers in your neigh- 
borhood are as unwilling to leave the beaten road of 
their ancestors as they are near me, it will be difficult 
to persuade them to attempt any improvement. 
Where the cash is to be laid out on a probability of 
a return, they are very averse to the running any 
risk at all, or even expending freely, where a gen- 
tleman of a more public spirit has given them ocular 
demonstration of the success. 

About eighteen months ago, I made a purchase of 

VOL. Uw— I). 
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about three hundred acres of land near Burlington, 
and resolved to improve it in the best and speediest 
manner, that I might be enabled to indulge mysdf 
in that kind of life which was most agreeable. My 
fortune, thank Gkxl, is such that I can enjoy all the 
necessaries and many of the indulgences of life; but 
I think that in duty to my children I ought so to man- 
age, that the profits of my farm may balance the 
loss my income will suffer by my retreat to it. In 
order to this, I began with the meadow on which 
there had never been much timber, but it was always 
overflowed. The soil is very fine, and black about 
three feet; then it comes to a bluish clay. Of this 
deep meadow I have about eighty acres, forty ci 
which had been ditched and mowed. The grass 
which comes in first after ditching is spear-grass and 
white clover; but the weeds are to be mowed four 
or five years before they will be subdued, as the 
vegetation is very luxuriant. 

This meadow had been ditched and planted with 
Indian com, of which it produced above sixty bush- 
els per acre. I first scoured up my ditches and 
drains, and took off all the weeds ; then I ploughed 
it, and sowed it with oats in the last of May. In 
July I mowed them down together with the weeds, 
which grew plentifully among them, and they made 
good fodder. I immediately ploughed it again, and 
kept harrowing till there was an appearance of rain ; 
and, on the 23d of August, I sowed near thirty acres 
with red clover and herd-grass, allowing six quarts 
of herd-grass and four pounds of red clover to an 
acre in most parts of it; in other parts, four quarts 
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of herd-grass and three pounds of red clover. The 
red clover came up in four days and the herd-grass 
in six days ; and I now find that, where I allowed the 
most seed, it protects itself the best against the 
frost. I also sowed an acre with twelve pounds of 
red clover, and it does well. I sowed an acre more 
with two bushels of rye-grass seed and five pounds 
of red clover ; the rye-grass seed failed, and the red 
clover heaves out much for want of being thicker. 
However, in March next I intend to throw in six 
pounds more of red clover, as the ground is open 
and loose. As these grasses are represented not 
durable, I have sown two bushels of the sweeping of 
hay-lofts (where the best hay was used), well riddled, 
per acre, supposing that the spear-grass and white 
clover seed would be more eqtially scattered when 
the other shall fail. 

What surprised me was to find that the herd- 
grass, whose roots are small and spread near the 
surface, should be less aflfected by the frost than the 
red clover, whose roots I measured in the last of 
October, and found that many of their tap roots 
penetrated five inches, and from its sides threw out 
near thirty horizontal roots, some of which were 
six inches long, and branched. From the figure of 
this root, I flattered myself that it would endure 
the heaving of the frost ; but I now see that wherever 
it is thin sown it is generally hove so far out that 
but a few of the horizontal and a small part of the 
tap roots remain covered, and I fear will not re- 
cover. Take the whole together, it is well matted, 
and looks like a green corn-field. 
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I have about ten acres more of this ground ready 
for seed in the spring, but expect to combat with the 
weeds a year or two. That sown in August I be- 
lieve will rise so soon in the spring as to suppress them 
in a great measure. 

My next undertaking was a round pond of twelve 
acres. Ditching round it, with a large drain through 
the middle, and other smaller drains, laid it per- 
fectly dry. This, having first taken up all the 
rubbish, I ploughed up and harrowed it many times 
over, till it was smooth. Its soil is blackish; but, in 
about a foot or ten inches, you come to a sand of the 
same color with the upland. Prom the birch that 
grew upon it, I took it to be of a cold nature, and 
therefore I procured a grass which would best suit 
that kind of ground, intermixed with many others, 
that I might thereby see which suited it best. On 
the 8th of September, I laid it down with rye, which 
being harrowed in, I threw in the following grass 
seed: a bushel of Salem grass or feather-grass, half 
a bushel of timothy or herd-grass, half a bushel of 
rye-grass, a peck of burden-grass or blue bent, and 
two pints of red clover per acre (all the seed in the 
chaff except the clover), and bushed them in. I 
could wish they had been clean, as they would have 
come up sooner, and been better grown before the 
frost; and I have found by experiment, that a 
bushel of dean chaff of timothy or Salem grass will 
yield five quarts of seed. The rye looks well, and 
there is abundance of timothy or Salem grass come 
up amongst it; but it is yet small, and in that state 
there is scarce any knowing those grasses apart. I 
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expect from the sand l3ring so near the surfooe, that 
it will suffer much in dry weather. B. Frankun. 
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TO PBTBR COLLINSON 

Philadblphia, X Sq>tember, 1747. 

Sir: — ^The necessary trouble of copying long let- 
ters, which perhaps, when they come to yotir hands, 
may contain notbdng new, or worth your reading (so 
quick is the progress made with you in electricity), 
half discourages me of writing any more on that 
subject. Yet I cannot forbear adding a few obser- 
vations on M. Muschenbroek's wonderftd bottle. 

1. The non-electric contained in the bottle differs, 
when electrized, from a non-electric electrized out of 
the bottle, in this: that the electrical fire of the latter 
is accumulated on its surface, and forms an electrical 
atmosphere round it of considerable extent; but the 
electrical fire is crowded into the substance of the 
former, the glass confining it.' 

2. At the same time that the wire and the top of 
the bottle, &c., is electrized positively or plus, the 
bottom of the bottle is electrized negatively or minus, 
in exact proportion; that is, whatever quantity of 
electrical fire is thrown in at the top, an equal quan- 
tity goes out of the bottom.* To understand this, 

' See this opinion rectified in g 16 and 17, p. 242. The fire in the 
bottle was found by subsequent experiments not to be contained in the 
non-electric, but in the glass, 1748. 

' What is said here, and after, of the top and bottom of the bottle, 
is true of the inside and outside surfaces, and should have been ao 
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suppose the common quantity of electricity in ^ach 
part of the bottle, before the operation b^[ins» is 
equal to twenty; and at every stroke of the tube, 
suppose a quantity equal to one is thrown in; then, 
after the first stroke, the quantity contained in the 
wire and upper part of the bottle will be twenty-one, 
in the bottom nineteen ; after the second, the upper 
part will have twenty-two, the lower eighteen; and 
so on, till after twenty strokes, the upper part wiD 
have a quantity of cicatrical fire equal to forty, the 
lower part none ; and then the operation ends, for no 
more can be thrown into the upper part when no 
more can be driven out of the lower part. If you at- 
tempt to throw more in, it is spewed back through 
the wire, or flies out in loud cracks through the sides 
of the bottle. 

3. The equilibrium cannot be restored in the bottle 
by inward commxmication or contact of the parts; 
but it must be done by a communication formed 
without the bottle, between the top and bottom, by 
some non-electric, touching or approaching both at 
the same time; in which case it is restored with a 
violence and quickness inexpressible; or touching 
each alternately, in which case the equilibrixun is 
restored by degrees. 

4. As no more electrical fire can be thrown into 
the top of the bottle, when all is driven out of the 
bottom, so, in a bottle not yet electrized, none can 
be thrown into the top when none can get out at the 
bottom; which happens either when the bottom is 
too thick, or when the bottle is placed on an electric 
per se. Again, when the bottle is electrized, but 
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little of the electrical fire can be drawn out from the 
top, by touching the wire, tmless an equal quantity 
can at the same time get in at the bottom.' Thus, 
place an electrized bottle on clean glass or dry wax, 
and you will not, by touching the wire, get out the 
fire from the top. Place it on a non-electric, and 
touch the wire, you will get it out in a short time, — 
but soonest when you form a direct communication 
as above. 

So wonderfully are these two states of electricity, 
the plus and minus, combined and balanced in this 
miraculous bottle ! situated and related to each other 
in a manner that I can by no means comprehend! 
If it were possible that a bottle shotdd in one part 
contain a quantity of air strongly compressed, and 
in another part a perfect vacutmi, we know the 
equilibrium wotdd be instantly restored within. But 
here we have a bottle containing at the same time a 
plenum of electrical fire and a v<icuum of the same 
fire, and yet the eqtiilibritmi cannot be restored be- 
tween them but by a communication without, though 
the plenum presses violently to expand, and the 
htmgry vacuum seems to attract as violently in order 
to be filled. 

5. The shock to the nerves (or convulsion rather) 
is occasioned by the sudden passing of the fire throtigh 
the body in its way from the top to the bottom of the 
bottle. The fire takes the shortest * course, as Mr. 
Watson justly observes. But it does not appear 
from experiment that, in order for a person to be 

' See the preceding note, relating to top and boUom. 
* Other circumstances being equaL 
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shocked , a communication with the floor is necessary ; 
for he that holds the bottle with one hand and 
touches the wire with the other, will be shocked as 
much, though his shoes be dry, or even standing on 
wax, as otherwise. And on the touch of the wire (or 
of the gun-barrel, which is the same thing), the fire 
does not proceed from the touching finger to the 
wire, as is supposed, but from the wire to the finger, 
and passes through the body to the other hand» and 
so into the bottom of the bottle. 

Experiments confirming the above 

EXPERIMENT I 

Place an electrized phial on wax; a small cork ball, 
suspended by a dry silk thread, held in your hand 
and brought near to the wire, will first be attracted 
and then repelled; when in this state of repellency, 
sink your hand that the ball may be brought towards 
the bottom of the bottle. It will be there instantly 
and strongly attracted till it has parted with its fire. 

If the bottle had a positive electrical atmosphere, 
as well as the wire, an electrified cork wotdd be re- 
pelled from one as well as from the other. 

EXPERIMENT II 

Plate III., Fig. i. — ^From a bent wire (a) sticking 
in the table, let a small linen thread (6) hang down 
within half an inch of the electrized phial (c). Touch 
the wire or the phial repeatedly with your finger, 
and at every touch you will see the thread instantly 
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attracted by the bottle. (This is best done by a 
vin^[ar-cruet, or some such bellied bottle.) As 
soon as you draw any fire out from the upper part 
by touching the wire, the lower part of the bottle 
draws an equal quantity in by the thread. 

BXPBRIMBNT III 

Fig. 2. — Fix a wire in the lead, with which the 
bottom of the bottle is armed (d), so as that, bending 
upwards, its ring-end may be level with the top or 
ring-end of the wire in the cork (e), and at three or 
four inches distance. Then electrize the bottle and 
place it on wax. If a cork, suspended by a silk 
thread (f), hang between these two wires, it will play 
incessantly from one to the other till the bottle is no 
longer electrized; that is, it fetches and carries fire 
from the top to the bottom « of the bottle till the 
equilibrium is restored. 

BXPBRIMBNT IV 

Fig. 3. — Place an electrized phial on wax; take a 
wire (g) in form of a C, the ends at such a distance, 
when bent, as that the upper may touch the wire of 
the bottle when the lower touches the bottom ; stick 
the outer part on a stick of sealing-wax (A), which 
will serve as a handle ; then apply the lower end to 
the bottom of the bottle, and gradually bring the 
upper end near the wire in the cork. The conse- 
quence is, spark follows spark till the equiUbrium is 
tutored. Touch the top first, and on approaching 

' See note, on p. 197, relating to top and bottom. 
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the bottom with the other end, you have a constant 
stream of fire from the wire entering the bottle. 
Touch the top and bottom together, and the equi- 
librium will instantly be restored, the crooked wire 
forming the communication. 

EXPERIMENT V 

Pig. 4. — Let a ring of thin lead or paper surround 
a bottle (i), even at some distance from or above the 
bottom. From that ring let a wire proceed up till it 
touch the wire of the cork (k). A bottle so fixed 
cannot by any means be electrized ; the equilibrium 
is never destroyed ; for while the communication be- 
tween the upper and lower parts of the bottle is con- 
tinued by the outside wire, the fire only circulates; 
what is driven out at bottom is constantly supplied 
from the top.' Hence a bottle caimot be electrized 
that is foul or moist on the outside, if such moisture 
continue up to the cork or wire. 

EXPERIMENT VI 

Place a man on a cake of wax, and present him the 
wire of the electrified phial to touch, you standing on 
the floor and holding it in your hand. As often as 
he touches it he will be electrified plus; and any one 
standing on the floor may draw a spark from him. 
The fire in this experiment passes out of the wire 
into him; and at the same time out of your hand 
into the bottom of the bottle. 

' See note, on p. 197, relating to top and bottom. 
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BXPBRIMBNT VII 

Give him the electrical phial to hold, and do you 
touch the wire; as often as you touch it he will be 
electrified minus, and may draw a spark from any one 
standing on the floor. The fire now passes from the 
wire to you, and from him into the bottom of the 
bottle. 

BXPBRIMBNT VIII 

Lay two books on two glasses, back towards back, 
two or three inches distant. Set the electrified 
phial on one, and then touch the wire; that book 
will be electrified minus, the electrical fire being 
drawn out of it by the bottom of the bottle. Take 
off the bottle, and, holding it in your hand, touch 
the other with the wire ; that book will be electrified 
plus; the fire passing into it from the wire, and the 
bottle at the same time supplied from your hand. A 
suspended small cork ball will play between these 
books till the equilibrium is restored. 

BXPBRIMBNT IX 

When a body is electrized plus, it will repel a pos- 
itively electrified feather or small cork ball. When 
minus (or when in the common state), it will attract 
them, but stronger when minus than when in the 
state, the difference being greater. 
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BXPBRIMBNT X 



Though, as in Experiment VI, a man standing 
on wax may be electrized a number of times by 
repeatedly touching the wire of an electrized bottle 
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(held in the hand of one standing on the floor), he 
receiving the fire from the wire each time; yet hold* 
ing it in his own hand and touching the wire, though 
he draws a strong spark, and is violently shockedt 
no electricity remains in him, the fire only passiqg 
through him from the upper to the lower part of the 
bottle. Observe, before the shock, to let some one 
on the floor touch him to restore the equilibritun of 
his body; for in taking hold of the bottom of the 
bottle he sometimes becomes a little electrized tmnus, 
which will continue after the shock, as would also 
any plus electricity which he might have given him 
before the shock. For restoring the equilibrium ia 
the bottle does not at all affect the electricity in the 
man through whom the fire passes; that electricity 
is neither increased nor diminished. 

BXPBRIMBNT XI 

The passing of the electrical fire from the upper 
to the lower part * of the bottle, to restore the equi- 
librium, is rendered strongly visible by the following 
pretty experiment. Take a book whose covering is 
filleted with gold; bend a wire of eight or ten inches 
long in the form of (m), Fig. 5, slip it on the end of 
the cover of the book, over the gold line, so as that 
the shoulder of it may press upon one end of the gold 
line, the ring up, but leaning towards the other end 
of the book. Lay the book on a glass or wax,* and 

' That is, from the insid* to the amtside. 

• Plactng the book on glass or wax is not neceagaiy to pro d uce the 
appearance; it is only to show that the visible electricity is not 
brought up from the oommon stock in the earth. 
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on the other end of the gold line set the bottle elec- 
trized; then bend the springing wire by pressing 
it with a stick of wax tiU its ring approaches the 
ring of the bottle wire; instantly there is a strong 
spark and stroke, and the whole line of gold, which 
completes the communication between the top and 
bottom of the bottle, will appear a vivid flame, Uke 
the sharpest lightning. The closer the contact be- 
tween the shoulder of the wire and the gold at one 
end of the line, and between the bottom of the bottle 
and the gold at the other end, the better the experi- 
ment succeeds. The room should be darkened. If 
you would have the whole filleting rotmd the cover 
appear in fire at once, let the bottle and wire touch 
the gold in the diagonally opposite comers. 

I am, &c., 

B. PftANKLni* 
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TO CADWALLADBR COLDBN 

Philadblphia, I October* 1747. 

Sir: — I send you herewith the History of the Five 
Nations. You will perceive that Osbcnme, to puff 
up the book, has inserted the charters, Sec., of his 
Province, all tmder the title of History of the Five 
Nations, which I think was not fair, but it is a com- 
mon trick of booksellers. 

Mr. James Read, to whom Mr. Osbome has sent a 
parcel of books by recommendation of Mr. CoUinson, 
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being engaged in business of another kind, talks of 
declining to act in disposing of them, and perhaps 
may put them into my hands. If he should, I will 
endeavour to do Mr. Osborne justice in disposmg of 
them to the best advantage, as also of any other par- 
cel he may send me from your recommendation. 

Mr. Armit is returned weU from New England. 
As he has your power of attorney, and somewhat 
more leisure at present than I have, I think to put 
your letter to Mr. Hughes into his hands, and desire 
him to manage the aSair of your servant. I shall 
write a line besides to Hughes, that he would assist 
in obliging the servant to do you justice, which may 
be of some service, as he owns himself obliged to me, 
for recovering a servant for him that had been gone 
above a twelvemonth. I am. Sir, &c., 

B. Praneun. 
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TO CADWALLADER GOLDEN 

Philadelphia, 27 November, 1747. 

Sir: — ^The violent party spirit that appears in all 
the votes, &c., of your Assembly seems to me 
extremely tmseasonable as well as tmjust, and to 
threaten mischief not only to yotirselves but to your 
neighbours. It begins to be plain that the French 
may reap great advantages from your divisions. 
God grant they may be as blind to their own interest, 
and as negligent of it as the English are of theirs. It 
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must be inconvenient to you to remove your family, 
but more so to you and them to live tmder continual 
apprehensions and alarms. I shall be glad to hear 
you are all in a place of safety. 

Though Plain Truth * bore somewhat hard on both 
parties here, it has had the happiness not to give 
much offence to either. It has wonderfully spirited 
us up to defend ourselves and cotmtry, to which end 
great numbers are entering into an association, of 
which I send you a copy enclosed. We are likewise 
setting on foot a lottery to raise three thousand 
pounds for erecting a battery of cannon below the 
dty. We have petitioned the Proprietor to send 
us some from England, and have ordered our cor- 
respondents to send us over a parcel, if the appli- 
cation to the Proprietor fails. But, lest by any 
accident they should miscarry, I am desired to write 
to you and ask your opinion whether, if our govern- 
ment should apply to Governor Clinton to borrow a 
few of your spare caxmon till we could be supplied, 
such application might probably meet with success. 
Pray excuse the effects of haste on this letter. 

I am. Sir, with the greatest respect, your most 
obliged humble servant, 

B. Franklin. 

' See this tract, su^a. 
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TO JAMBS LOOAN * 

Monday Noon [4 Deoembtr, 1747]. 

Snt: — ^I am heartily glad you approve of our 
proceedings. We shall have arms for the poor in 
the spring, and a number of battering cannon. The 

' James Logan, descended from an ancient family of Restalrif ii 
Scotland, was born at Lurgan, in Ireland, 1674. His father was a 
man of great learning, and educated for the Scottish chtttch; bo^ 
having been converted to the principles of the Quakers, he was» al 
the time of his son's birth, a teacher in a public school in that Society. 
At an early age James Logan became imbued with a love ci lettafs 
and science. Before he was thirteen years old, he had made trnoom* 
mon proficiency in the Latin, Greek, and Hebrew languages. Hi 
soon afterwards acquired a taste for the mathematics, in which ht 
became profoundly skilled, and which science seems to have been Iris 
favorite study through life. For a few years he had charge of a laifs 
Grammar School at Bristol, in England; but he afterwards engaged 
in commerce. Becoming acquainted with William Penn, he was itt* 
duced by him to give up his plans of life, and accompany him as 
secretary on his second visit to Pennsylvania, in 1699. 

Having acquired the entire confidence of the Proprietor, he was lefl 
by him in charge of his private estate, and in the knportant offioes of 
Provincial Secretary, Commissioner of Property, and Reoeiver*GeneraL 
In the course of his life he filled the places of Recorder of the City of 
Philadelphia, Presiding Judge of Common Pleas, Chief Justice of the 
Province, and President of the Cotmcil, in which last office he governed 
the Province for two years, from 1736 to 1738. He also had the 
entire management of the intercotu'se with the Indians. When 
William Penn left the Province, in 1701, he presented Mr. Logan to 
the assembled Chiefs as his representative; and this choice of an 
agent was justified by his conduct. During the whole of his pubUc 
life the affectionate intercourse commenced by William Penn, and 
the confidential reliance inspired by his justice and benevolence, weie 
preserved by James Logan. It is perhaps worthy of being mentioned 
that the celebrated Mingo Chief, whose eloquent speech is contained 
in Mr. Jefferson's Notes on Virginia, was named Logan by his father 
Shickellemy, as a mark of respect and gratitude for the friend and 
protector of himself and his race. 

A history of James Logan's public life would be that of Pennsylvania 
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plaoe for the batteries is not yet fixed; bat it is 
generally thought that near Red Bank will be most 
suitable, as the enemy must there have natural 
difficulties to struggle with, besides the channel be- 
ing narrow. The Dutch are as hearty as the Eng- 
Uah. Plain Truth and the Association are in their 



dnriog the first forty yearB of the last centtsry. Venerating William 
Pann, with whose noble and generous nature he was well acquainted, 
ke atood up at all times in his defence against the encroachments of 
the Assembly; and if he forfeited his popularity, and endured calumny 
and persecution, he preserved his fidelity, the confidence of his em- 
plojefs* and the respect of all good men. Weary of the burden of 
pHiblic office he retired in 1738 from all his salaried employments, re- 
malning only a short time longer a member of the Provincial Council. 
At his estate, called Stenton, near Germantown, he passed in retire- 
ment the remainder of his dajrs devoted to agriculture and his favorite 
gtadies A large collection of mathematical papers in manuscript, 
eKUbiting extensive and varied researches in that science, are marked 
on the envelope. Harm ante Nonam, and are doubtiess the results of 
Ms morning recreations before office hours. His correspondence with 
ihm literary men of America and Europe, from the year 17x3, proves 
tfiat there was scarcely a department of learning in which he was not 
int erest e d. History, archeology, criticism, theology, ethics, natural 
pUloaqphy, anatomy, and law, are treated of. Sometimes Hebrew or 
Arabic characters and algebraic formulas roughen the pages of his 
letter books. Sometimes his letters convey a lively Greek ode to a 
Isamed friend, and often they are written in the Latin language. 
Among his correspondents in this country were Cadwallader Colden, 
Goremor Burnet, and Colonel Htmter, the accomplished friend <^ 
Swift; and in Burope, Collinson, Pothergill, Mead, Sir Hans Sloane, 
Flamsteed, Jones the mathematician, father of the celebrated Sir 
William Jones, Pabricius, Gronovius, and Linnsus; the last of whom 
gave the name of Logan to a Class in botany. 

Of his printed writings perhaps the best known is his translation of 
Cicero's Caio Major, or a Discourse on Old Age, with explanatory notes, 
which was printed by Franklin in 1744, and several times reprinted in 
Bnfl^and. He also wrote Experimenta et Meletemata de Plantarum 
Generaiione, printed at Leyden in 1739, and afterwards translated by 
Dr. Pothergill and printed in London; Demonstrationes de Radiorum 
#fi Superficies spheric as ab Axe incidentium a primario Foco AberrO' 
HoieibHS, printed at Lejrden, 1741; EpisUAa ad Vimm Claris simwm 

VOL* tt.- 
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language, and their parsons encouraged tiiem. It 
is proposed to breed gunners by formingan artiUeiy 
dub, to go down weekly to the battery and exerdae 
the great guns. The best engineers against Cbpe 

Joammum Albertum Fabrictum, printed at Amsterdam, 1740 ; A 
TfOHslaHan of Cato*s Disttchs inio English V«rM. printed at PhOadel- 
phia. He furnished contributions to the Philosophical Traaaactioiis. 
and wrote other pieces on various subjects in Latin and BngKsh, 
of which were published. He also left some curious pApers m 
script, particularly part of an ethical treatise, entitled 7ib# Dmtin €f 
Man, as thsy may 6# tUductd from NtKhtm, This was prqwred witili 
great care. Parts of it were sent to his friends in Rngland and r ece i ved 
their high commendation ; but it seems never to have been completed. 
Also fragments of a Dissertation on the Writings of Mosss; A Deftmce 
of AristotU and the Ancient Philosophns; Essays on Languages and 
on the Antiquities of the British Isles; a Translation of Maurooofdatoi 
Mspi xaBtpiirr»r, and of Philo Judsus' Alkgory of the Essaans. 

His acquaintance with Franklin began at an eariy date, and he had 
the highest opinion of him from the first, as an industrious, useful, 
and ingenious man; giving him every encouragement as a printer, 
and much assistance in his scientific pursuits and public entefprises. 
In the military defence of the city he was prominently active, no^> 
withstanding his connection with the Friends' Meeting. Indeed he at 
all times vindicated the principle of self-defence, as not only consistent 
with the Christian doctrines, but absolutely essential to the ^«8titfH^ 
of society. In every other respect, though neither austere nor bigoted, 
he was a strict Friend. His virtues, his benevolence, his publie in- 
tegrity and services, his intimate connection with William Penn, and 
the honor which his talents and learning conferred on the Society of 
Friends, perhaps saved him from the censure which a less eminent 
man might have incurred. 

In addition to his services as a public man, and his high reputation 
among his contemporaries, the valuable library left by him to the 
City of Philadelphia should preserve his name in grateful and hooocable 
remembrance. 

James Logan died on the 3xst of October, 1751, aged seventy-seven 
years, and was buried in the Friends' gravejrard at the comer of Arch 
Street and Fourth Street in Philadelphia. — J. Francis Pishbr. 

This letter to Logan is in reply to one received from him, dated 
Dec. 3d, in which he had said: 

"Our friends spared no pains to get and accumulate estates, and 
are jret against defending them, though these very estates are in a 
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Bteton were of such a dub, tradesmen and shop- 
keepers of Boston. I was with them at the Castle ' 
at their exercise in 1743. 

I have not time to write longer, nor to wait on 
you till nesxt week. In general all goes well, and 
there is a surprising unanimity in all ranks. Near 
eig^t hundred have signed the AssociaUan^ and more 
are signing hourly. One company of Dutch is com- 
plete. I am with great respect, Sir, &a, 

B. Franklin. 



LI 

TO THOMAS HOPKINSON ' 

Philadblfhu, X747. 

According to my promise, I send you in writing 

great measttre the sole cause of their being invaded, as I showed to our 
Yearly Meeting, last September was six years, in a paper thou then 
printed. But I request to be informed, as soon as thou hast any 
leisure, what measures are proposed to furnish small arms, powder, 
and ban to those in the country; and particularly what measures are 
taken to defend our river, especially at the Red Bank, on the Jersey 
ride, and on our own, where there ought not to be less than 40 guns, 
from six- to twelve-pounders. What gtmners are to be depended on? 

"The project of a lottery to clear ^£3,000 is excellent, and I hope it 
will be speedily filled, nor shall I be wanting. But thou wilt answer 
all these questions and much more, if thou wilt virit me here, as on 
First day to dine with me, and thou wilt exceedingly oblige thy very 
kmng friend." — Editor. 

> Castle William in Boston Harbor. 

* Thomas Hopldnson was bom in London, in April, 1709, had been 
a student at Oxford, came to America while young, married and 
settled in Philadelphia, where he died in 1751. He was an intimate 
friend of Franklin, and associated with him in his electrical and 
philosophical experiments. Mr. Hopldnson was chosen the first 
president of the American Philosophical Society, instituted in the 
year 1744, and also took an active part in founding the City Library 
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my observatioiis on your book ' ; you will be fhe 
better able to consider them, which I desire ]rou to 
do at your leisure, and to set me right where I am 
wrong. 

I stumble at the threshold of the building, and 
therefore have not read further. The author's vis 
inertuB essential to matter, upon which the whole woric 
is f otmded, I have not been able to comprehend. 
And I do not think he demonstrates at all dearly (at 
least to me he does not), that there is really suck a 
property in matter. 

He says in No. 2 : '' Let a given body or mass 
of matter be called a, and let any given celerity 
be called c. That celerity doubled, tripled, &a, or 

and the College of Philadelphia. He left several childreii, amoof 
whom was Francis Hopldnson, one of the signers of the Deckuratian 
of Independence, well known as a writer, and for his valuable pnUie 
services dnring and after the revolution. — Editor. 

' It was a book by Andrew Baxter, entitled An InqiUfy tulo A$ 
Naiuf€ of the Human Soul, wherein its Immateriality is evinc^d^ ftc 
One of the chief objects of this book was to prove, that a xesistanoe 
to any change is essential to matter, conseqtiently inconsistent with 
active powers in it; and that, if matter wants active powers, an 
immaterial being is necessary for all those effects, &c., ascribed to its 
own natural powers. After stating the several proofe, questioned by 
Dr. Franklin, of a Vis inertuE, or force of inertness, in matter, the 
author adds: " If the immateriality of the soul, the existence of God, 
and the necessity of a most particular, incessant providence in the 
world, are demonstrable from such plain and easy principles^ the 
atheist has a desperate cause in hand." (See the third edition, pp. 
z-^.) In fact, Mr. Baxter's doctrine seems to establish, rather than 
disprove, an activity in matter, and consequently to defeat his own ooo- 
dttsion, were not that conclusion to be found from other premises. 
Primd facie, it seems better for Mr. Baxter's system to suppose matter 
incapable of force or effort, even in the case, as he calls it, of resisting 
change, which case appears to me no other than the simple one of 
matter not altering its state wiihoni a cause, and a cause exactly 
propor ti oned to the effect.— B. V, 
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halved, fhirded, &c., will be ac, 3c, &c., or |c, \c, ftc, 
respectively. Also the body doubled, tripled, or 
halved, thirded, will be 2a, 3a, or -^a, -^a, respec- 
tively." Thus far is clear. But he adds: " Now to 
move the body a, with the celerity c, requires a cer- 
tain force to be impressed upon it; and to move it 
with a cderity as 2c, requires twice that force to be 
impressed upon it, &c.'' Here I suspect some mis- 
take creeps in, by the author's not distinguishing 
between a great force applied at once, and a small 
one continually applied, to a mass of matter, in order 
to move it. I think it is generally allowed by the 
philosophers, and, for aught we know, is certainly 
true, that there is no mass of matter, how great so- 
ever, but may be moved by any force how small 
soever (taking friction out of the question), and this 
small force, continued, will in time bring the mass 
to move with any velocity whatsoever. Our author 
himself seems to allow this towards the end of the 
same No. 2, when he is subdividing his celerities and 
forces; for as in continuing the division to eternity 
by his method of |c, \c, ic, }c, &c., you can never 
ccnne to a fraction of velocity that is equal to oc, or 
no cderity at all; so, dividing the force in the same 
manner, you can never come to a fraction of force 
that will not produce an equal fraction of celerity. 

Where, then, is the mighty vis inertuB, and what is 
its strength, when the greatest assignable mass of 
matter will give way to, or be moved by, the least 
assignable force? Suppose two globes equal to the 
sun and to one another, exactly equipoised in Jove's 
balance; suppose no friction in the centre of motion, 
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in fhe beam, or elsewhere; if a muflqueto fhen were 
to light on one of them, would he not give motion to 
them both, catising one to descend and the other to 
rise? If it is objected, that the force of gravity heipB 
one globe to descend, I answer, the same force op- 
poses the other's rising. Here is an equality that 
leaves the whole motion to be produced by the mus- 
queto, without whom those globes would not be 
moved at all. What, then, does vis inertuB do in 
this case? and what other effect could we expect if 
there were no such thing? Surely, if it were any 
thing more than a phantom, there might be enough 
of it in such vast bodies to annihilate, by its opposi- 
tion to motion, so trifling a force! 

Our author would have reasoned more dearly, I 
think, if, as he has used the letter a for a certain 
quantity of matter, and c for a certain quantity of 
celerity, he had employed one letter more, and put 
/, perhaps, for a certain qtaantity of force. This let 
us suppose to be done; and then, as it is a maxim 
that the force of bodies in motion is equal to the 
quantity of matter multiplied by the celerity (or / 
= c X a) ; and as the force received by and sub- 
sisting in matter, when it is put in motion, can never 
exceed the force given; so, tf / moves a with c, there 
must needs be required 2/ to move a with 2c; for a 
moving with ac would have a force equal to 2/, which 
it could not receive from if; and this, not because 
there is such a thing as vis inertue, for the case would 
be the same if that had no existence; but because 
nothing can give more than it has. And now again, 
if a thing can give what it has, if 1/ can to la give ic» 
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which is the same thing as givixig it 1/ (that is, if 
foroe applied to matter at rest can put it in motion 
and give it eqticU force), where, then, is vis inertuBt 
If it existed at all in matter, should we not find the 
quantity of its resistance subtracted from the force 
given? 

In No. 4, our author goes on and says: ''The body 
a requires a certain force to be impressed on it to be 
moved with a celerity as c, or such a force is neces- 
sary; and therefore it makes a certain resistance, 
&c.; a body as aa requires twice that force to be 
moved with the same celerity, or it makes twice that 
resistance; and so on." This I think is not true; 
but that the body 2a, moved by the force 1/ (though 
the eye may judge otherwise of it), does really move 
with the same celerity as it did when impelled by the 
same force; for 2a is compounded of la + la; and 
if each of the la's, or each part of the compound, 
were made to move with ic (as they might be by a/), 
then the whole would move with ac, and not with ic, 
as our author supposes. But 1/ applied to aa makes 
each a move with ^; and so the whole moves with 
ic; exactly the same as la was made to do by 1/ 
before. What is equal celerity but a measuring the 
same space by moving bodies in the same timet Now 
if la, impelled by i/, measures one htmdred yards 
in a minute; and in aa, impelled by i/, each a meas- 
ures fifty yards in a minute, which added make one 
hundred; are not the celerities, as the forces, equal? 
And since force and celerity in the same qtaantity 
of matter are always in proportion to each other, 
why should we, when the quantity of matter is 
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doubled, allow fhe force to continue unimpaired, and 
yet suppose one half of the celerity to be lost? ' I 
wonder the more at our author's mistake in Hiis 
point, since in the same number I find him observ- 
ing: '' We may easily conceive that a body, as 30, 40, 
&c., would make three or four bodies equal to once a, 
each of which would require once the first force to 
be moved with the celerity c.'* If, then, in 3a, each 
a requires once the first force / to be moved with 
the celerity c, would not each move with the force / 
and celerity c f and consequently the whole be 3a 
ntioving with 3/ and 3c f After so distinct an obser- 
vation, how could he miss of the consequence, and 
in:iagine that ic and 3c were the same? Thus, as 
our author's abatement of celerity in the case of 2a 
ntioved by 1/ is imaginary, so must be his additional 

* Dr. Pranklin't xeasoning seems only to prove that where bodies of 
different masses have equal force, they "measure gqual space in equal 
times." For, allowing that aa moves one hundred yards in a minute 
(because it moves two separate fifty yards in that time), jret sordy 
that space is not the same with that of the one himdred yards moved 
by xa, in the same time, though it may be equal to it; for the body 
aa (that is, a and a), in the first case, describes a broad double space; 
and the body xa, in the second case, describes a long and single space. 
There is a farther consideration which may show the difference oi 
celerity and force. For when Dr. Franklin sa3rs, in his second para- 
graph, "there is no mass of matter, how great soever, but may be 
moved, with any velocity, by any continued force, how small soever," 
I ask whether the moving body must not have its force rather in the 
shape of much celerity than of much matter for this purpose; since 
without much celerity it would not move fast enough to apply its force 
to give the required velocity, even though its qtiantity of matter, and 
consequently of force, were infinite. "Eqtial celerity, there f ore, in 
moving bodies is their measuring equal space, along a continued line^ in 
equal tame." Equal space measured along a number of smaller parallel 
Unes, suits cases of eqncd motion indeed, but, according to this cor- 
rected definition, not of equal celerity. — B. V. 
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resistance. And here again I am at a loss to dis* 
cover any effect of the vis inertuB. 

In No. 6 he tells us "that all this is likewise cer- 
tain when taken the contrary way, viz., from maUan 
to rest; for the body a moving with a certain velocity^ 
as c, requires a certain degree of force or resistance 
to stop that motion/' &c., &c.; that is, in other 
words, equal force is necessary to destroy force. It 
may be so. But how does that discover b, vis in- 
§rtuB f Would not the effect be the same if there 
were no such thing f A force 1/ strikes a body la, 
and moves it with the celerity ic — ^that is, with the 
force if; it requires, even according to our author, 
only an opposing 1/ to stop it. But ought it not (if 
there were a vis inertue) to have not only the force 
i/, but an additional force equal to the force of vis 
inertuB, that obstinate power by which a body endeaih 
ours with all its might to continue in its present state ^ 
whether of motion or rest f I say, ought there not 
to be an opposing force equal to the sum of these? 
The truth, however, is, that there is no body, how 
large soever, moving with any velocity, how great 
soever, but may be stopped by any opposing force, 
how small soever, continually applied. At least all 
our modem philosophers agree to tell us so. 

Let me turn the thing in what light I please, I can- 
not discover the vis inertia, nor any effect of it. It 
is allowed by all that a body la, moving with a ve- 
locity IC and a force i/, striking another body la at 
rest, they will afterwards move on together, each with 
^ and \f; which, as I said before, is equal in the 
whole to IC and if. If vis inertue^ as in this case. 
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neither abates the force nor the velocity of bodies, 
what does it, or how does it discover itsdf ? 

I imagine I may venture to conclude my observa- 
tions on this piece, almost in the words of Ihe author: 
that, if the doctrines of the immateriality of the soul 
and the existence of God and of divine providence 
are demonstrable from no plainer principles, the 
deist (that is, theist) has a desperate cause in hand. 
I oppose my theist to his atheist, because I think they 
are diametrically opposite, and not near of kin, as 
Mr. Whitefield seems to suppose, where (in his Jour- 
nal) he tells us: "M. B. was a deist; I had (dmost 
said an atheist'* — ^that is, chalk; I had almost said 
charcoal. 

The din of the Market ' increases upon me; and 
that, with frequent interruptions, has, I find, made 
me say some things twice over; and, I suppose, for- 
get some others I intended to say. It has, however, 
one good effect, as it obliges me to come to the reUef 
of your patience with 

Your htunble servant, 

B. Frankun. 
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TO CADWALLADBR GOLDEN 

Philadblphia, 6 August, 1747- 

Sir: — ^The observations I sent you on Baxter's 
book were wrote on a sheet or two of paper in folio. 
He btdlds his whole argtunent on the vis inertuB of 

< Philadelphia Biarket, near which Dr. Franklin lived. 
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matter. I boldly denied the being of stich a prop- 
erty» and endeavoured to demonstrate the contrary. 
If I succeeded, all his edifice falls of course, tmless 
some other way supported. I desired your senti- 
ments of my argument. You left the book for me 
at New York, with a few lines containing a short 
censure upon the author, and that your time had 
been much taken up in town with business, but you 
were now about to retire into the country, where you 
Aould have leisure to peruse my papers; since which 
I have heard nothing from you relating to them. I 
hope you will easily find them, because I have lost 
my rough draft; but do not give yourself much 
trouble about them; for if they are lost it is really 
no great matter. 

I am glad to hear that some gentlemen with you 
are inclined to go on with electrical experiments. I 
am satisfied we have workmen here who can make 
the apparatus as well to the full as that from Lon- 
don; and they will do it reasonably. By the next 
post I will send you their computation of the ex- 
pense. If you shall conclude to have it done here I 
wiU oversee the work, and take care that every part 
be done to perfection as far as the nature of the 
'^ling admits. 

Instead of the remainder of my rough minutes on 
dectricity (which are indeed too rough for your 
view), I send you enclosed copies of two letters I 
lately wrote to Mr. CoUinson on that subject. When 
you have perused them, please to leave them with 
Mr. Nichols, whom I shall desire to forward them 
per next post to a friend in Connecticut. 
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I am glad your Philosophical Treatise meets with 
so good reception in England* Mr. CoUinson writes 
the same things to Mr. Logan; and Mr. Rose, of 
Virginia, writes me that he had received accounts 
from his correspondents to the same purpose. I 
perceive by the papers that they have also lately 
reprinted in London, your History of the Five Nations 
in octavo. If it come to your hands I should be glad 
to have a sight of it. 

Mr. Logan, on a second reading of your piece on 
Fluxions lately, is satisfied that some of the &ults he 
formerly objected to it were his own, and owing to 
his too little attention at that time. He desires me 
to tell you so, and that he asks your pardon. Upon 
what Mr. CoUinson wrote, he again undertook to 
read and consider your Philosophical Treatise.' I 
have not seen him since, but shall soon, and will send 
you his sentiments. 
I am. Sir, 

With great respect. 

Your most htunble servant, 

B. Franklin. 

< The title of this treatise* as originany printed, was as follows: 
ExpUcaUon of the first Causes of Action in MaUer; and of the Const 
of Gravitation. London, 1746, A second edition enlarged was 
published five years afterwards with a different title, namely: The 
Principles of Action in Matter, the Gravitation of Bodies and Ike MoUom 
of the Planets explained from those Principles, By Cadwallader Colden^ 
Esquire. London. Printed for Dodsley, 1751 ^ Appended is a chap- 
ter entitled: "An Introduction to the Doctrine of Fluxions, or the 
Arithmetic of Infinities; in order to assist the Imagination in forming 
Coooeptions of the Principles on which that Doctrine is founded."— Bd. 
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LIII 

A CONJBCTURB AS TO THE CAUSE OP THE HEAT OP THE 

BLOOD IN HEALTH, AND OP THE COLD AND 

HOT PITS OP SOME PEVERS ' 

The parts of fltiids are so smooth, and roll among 
one another with so little friction, that they will 
not by any (mechanical) agitation grow warmer. A 
phial half full of water shook with violence and long 
continued, the water neither heats itself nor warms 
the phial. Therefore the blood does not acquire its 
heat either from the motion and friction of its own 
parts, or its friction against the sides of its vessels. 

But the parts of solids, by reason of their closer 
adhesion, cannot move among themselves without 
friction, and that produces heat. Thus, bend a 
plummet to and fro, and, in the place of bending, it 
shall soon grow hot. Friction on any part of our 
flesh heats it. Clapping of the hands warms them. 
Exercise warms the whole body. 

The heart is a thick muscle, continually contract- 
ing and dilating nearly eighty times in a minute. 
By this motion there must be a constant interfrica- 
tion of its constituent solid parts. That friction 
must produce a heat, and that heat must conse- 
quently be continually communicated to the per- 
fluent blood. 

To this may be added, that every propulsion of 
the blood by the contraction of the heart distends 

' This piece I have found in Franklin's handwriting among the 
papers of Cadwallader Golden. Its date is uncertain, but it was 
probably written before the year 1750.— Spauls. 
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the arteries, which contract again in the intenniseion; 
and this distension and contraction of the arteries 
may occasion heat in them, which they must likewise 
commtmicate to the blood that flows through them. 

That these causes of the heat of the blood are suf- 
ficient to produce the efiEect, may appear probable, if 
we consider that a fluid once warm requires no more 
heat to be applied to it in any part of time to keep it 
warm, than what it shall lose in an equal part of time. 
A smaller force will keep a pendultmi going, than 
what first set it in motion. 

The blood, thus warmed in the heart, carries 
warmth with it to the very extremities of the body, 
and commtmicates to them; but, as by this means 
its heat is gradually diminished, it is returned again 
to the heart by the veins for a fresh calef action. 

The blood commtmicates its heat, not only to the 
solids of our body, but to our clothes, and to a 
portion of the circumambient air. Every breath, 
though drawn in cold, is expired warm; and every 
particle of the materia perspirabilis carries off with 
it a portion of heat. 

While the blood retains a due fluidity, it passes 
freely through the minutest vessels, and commtmi- 
cates a proper warmth to the extremities of the body. 
But when by any means it becomes so viscid as not 
to be capable of passing those minute vessels, the 
extremities, as the blood can bring no more heat to 
them, grow cold. 

The same viscidity in the blood and juices checks 
or stops the perspiration, by clogging the perspira- 
tory duct, or, perhaps, by not admitting the per- 
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spirable parts to separate. Paper wet with size and 
water will not dry so soon as if wet with water only. 

A vessel of hot water, if the vapor can freely pass 
from it, soon cools. If there be just fire enough 
under it to add continually the heat it loses, it re- 
tains the same degree. If the vessel be closed, so 
that the vapor may be retained, there will from the 
same fire be a continual accession of heat to the 
water, till it rises to a great degree. Or, if no fire be 
under it, it will retain the heat it first had for a loi^ 
time. I have experienced, that a bottle of hot water 
stopped, and put in my bed at night, has retained so 
mudi heat seven or eight hours, that I could not in 
the morning bear my foot against it, without some 
of the bedclothes intervening. 

During the cold fit, then, perspiration being 
stopped, great part of the heat of the blood, that 
used to be dissipated, is confined and retained in the 
body; the heart continues its motion, and creates a 
constant accession to that heat; the inward parts 
grow very hot, and, by contact with the extremities, 
communicate that heat to them. The glue of the 
blood is by this heat dissolved, and the blood after- 
wards flows freely, as before the disorder. 



LIV 

TO CADWALLADBR COLDBN 

Philadblphia, 27 January, 1748. 

Dbar Sir: — I received your favor relating to the 
cannon. We have petitioned our Proprietors for 
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some, and have besides wrote absolutely to London 
for a quantity, in case the application to the Pro- 
prietors should not succeed; so that, accidents ex- 
cepted, we are sure of being supplied some time next 
summer. But, as we are extremely desirous of hav- 
ing some mounted early in the spring, and perhaps, 
if your engineer should propose to use all you have, 
the works he may intend will not very soon be ready 
to receive them, we should think ourselves exceed- 
ingly obliged to your government, if you would lend 
us a few for one year only. When you return to 
New York, I hope a great deal from your interest 
and influence. 

Mr. Read, to whom Osborne consigned your 
books,' did not open or offer them for sale till within 
these two weeks, being about to remove when he re- 
ceived them, and having till now no conveniency of 
shelves, &c. In our two last papers he has adver- 
tised generally, that he has a parcel of books to sell 
— Greek, Latin, French, and English, — ^but makes 
no particular mention of the Indian History; it is 
therefore no wonder that he has sold none of them, 
as he told me a few days since. I had one of them 
from London, which I sent you before any of my 
friends saw it. So, as no one here has read it but 
myself, I can only tell you my own opinion, that it is 
a well-written, entertaining, and instructive piece, 
and must be exceedingly useful to all those colonies 
which have any thing to do with Indian affairs. 

' Mr. Colden's History of ike Five Indian NcUions, which was ptib- 
liflhed in London, and copies of which were sent over to be sold in 
Philadelphia. 
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You have reason to be pleased with the mathe- 
matician's envious expression about your tract on 
gravitation. I long to see from Europe some of the 
deliberate and mature thoughts of their philosophers 
upon it. 

To obtain some leisure I have taken a partner ' 
into the printing-house; but, though I am thereby a 
good deal disengaged from private business, I find 
myself still fully occupied. The association, lottery, 
and batteries fill up at present a great part of my 
time/ 

■ David Hall, a Scotchman by birth, and a friend of Mr. Strahan, 
who had worked in the same office with Franklin as a joomejrman 
printer in London. His partnership with Franklin continued eighteen 
years, during which time he had the principal charge of the business. 
He conducted the Pennsylvania GoMette, and was likewise a bookseller 
and stationer. He died on the 17th of December, 1772, at the age of 
fifty-eight years. See Thomas's History of Printing, vol. ii., p. 54. 

• In his Autobiography Franklin says: " I proposed a Lottery to de- 
fray the expense of building a battery below the town, and furnishing 
it with cannon. It filled expeditiously, and the battery was soon 
erected." "Mr. Logan put into my hands sixty pounds, to be laid 
out in lottery tickets for the battery, with directions to apply what 
prizes might be drawn wholly to that service." The following mem- 
oranda, found in Franklin's handwriting, show his manner of proceed- 
ing on this occasion: 

*' Proposed, That the Managers of the Lottery be applied to, to ap- 
point suitable persons to go down the river to the Capes, and there 
consult with the persons in authority, and concert with them the 
modes of conveying intelligence to Philadelphia, whether by express 
or otherwise, when any enemies appear of such force as to make an 
alarm necessary, or even such as may endanger our trade; who may 
likewise, in returning, land at such places as they judge suitable to give 
signals from, and endeavour to agree with the neighbouring inhabi- 
tants to keep watch and give the signals that may be agreed on, and 
engage to furnish them with guns, tar-barrels, or whatever else may 
be necessary for that purpose. 

"That, for the more certain alarming the coimtry on any occasion, 
as soon as the commander-in-chief at Philadelphia is well-informed of 
the approach, on our coasts, of any considerable force of the enemy, 

YOL. n.— IS 



226 The Works of [174S 

I fhaxik you for comTntinicating the sheet on the 
first principles of morality, the continuation of whidi 
I shall be glad to see. I am, &c., 

B. Fbankun. 



LV 

TO JAMBS LOGAN 

Philadblphia. 2y Jamtacy, 1748. 

Sir: — ^I have not yet fotmd the book, but suppose 
I shall to-morrow. The post goes out to-day, which 
allows me no time to look for it. We have a par* 
ticular account from Boston of the gtms there. They 

letters and orders may be despatched by expresses to the oolonek of 
some or all of the regiments, as the occasion may require, ^Hbo may 
immediately communicate the same to the other oflfioers of the regi- 
ments, and they to the men of the respective companies, who are 
immediately to meet at their usual place of rendesvous, and from 
thence march to such place as the colonel shall appoint for assembling 
his regiment; and whoi all the companies are assembled, the regiment 
to march to such place as the commander-in-chief shall have directed. 
"That, in case of any attempt on the inhabitants of the frontiers by 
small parties, as the Indian custom is, the superior officers of the 
regiment, being well-informed of the facts, may despatch away on 
horseback suitable bodies of active men, well acquainted with the 
woods, to such places or passes among the mountains, or near the 
conflux of rivers, by which it is probable the enemy must endeavour to 
make their retreat, and there to take post and lie in wait till their 
return, keeping proper scouts or sentinels at a distance of the body 
to give notice of their approach; by which means they may be cut 
off, and the prisoners they take may be recovered; a few instances 
of which would probably much intimidate those cowardly people, 
and make them afraid of attempting to attack us hereafter. And 
that such places may be known to more people, it might be proper 
for the officers beforehand to make a few journeys to them, guided 
by Indian traders or hunters, accompanied by such of their men as 
would be suitable to act on occasion and are disposed that way. 
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are in all fhirty-nine, Spanish make, and new; fifteen 
of them are twenty-eight pounders and twenty-four 
are fourteen pounders. We offer by this post j£i 500 
this currency for them all, and suppose we shall get 
them. 

The insurers, in consideration of the premium of 
twenty per cent, engage thus: that if the prizes 
arising against the tickets insured do not, one with 
another, make in the whole a sum equal to the first 
cost of the tickets, they will make up the deficiency. 
They now think it a disadvantageous agreement and 
have left off insuring, for though they would gain, 
as you observe, £1000 if they instued the whole at 
that rate in one lot, yet it will not be so when they 

observing and pointing out all the proper places for ambushes, &c. 
The expense of which joumejrs might be defrayed by the managers 
ol the lottery. 

*'That, if there be certain accounts of any large body of the enemy 
nwiTching towards any part of the frontiers, the colonels of the nearest 
foatier regiments may despatch expresses to the commander-in-chief 
at Philadelphia, with the vouchers of the intelligence, from whom 
ctden may issue to raise such force as may be necessary to march 
to the assistance of such threatened frontier. 

"That the people on the frontiers be advised to pitch on some 
suitable places at proper distances, and there enclose pieces of ground 
with palisades or stockades, so as to make them defensible against 
Indians, whereto, on occasion, their wives, children, and ancient per- 
sons may retire in time of danger. In parts where there may not be 
had sufficient voluntary labor to erect such defences, and the neigh- 
bours, being poor, cannot bear the expense, some assistance might be 
obtained from the lottery managers, if another lottery should go on. 

"That those managers be applied to, to offer rewards by public 
declaration to such as should be maimed in action, and pensions to 
poor widows, whose husbands should happen to fall in defence of their 
country. 

"That a number of spades, pickaxes, shovels, ftc., be provided for 
the city regiment, to be used by the negroes and others as pioneers 
for casting up sudden intrenchments on occasion." — ^Editor. 
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insure a number of separate lots, as ten, twenty, or 
one hundred tickets in a lot, because the prizes falling 
in one lot do not help to make up the deficiencies in 
another. The person that insured your one hun- 
dred and twenty-five, did the next day give the whole 
premitun to another, with six and a quarter per cent, 
more, to be reinsured two thirds of them. I have 
not insured for anybody, so I shall neither lose nor 
gain that way. I will send the policy, that you may 
see it, with tiie book. I am. Sir, &c., 

B. Franklin. 



LVI 



TO JAMBS LOGAN 

Philadblphia, 30 January, 1748. 

Sir : — I send you herewith the book, and enclosed 
is the policy. Here is no news but what is bad, 
namely, the taking of Mesnard, an account of which 
we have by way of Lisbon. He was carried into St. 
Malo. And just now we have advice from New York, 
that an express was arrived there from New Eng- 
land to inform the government that two prisoners, 
who had escaped from different parts of Canada 
and arrived in New England, agreed in declaring that 
three thousand men were getting ready to march 
against Albany, which they intended to besiege and 
take, and that they were to be joined by a great body 
of Indians. They write from New York that the 
advice is credited there. I wish it may not prove 
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too true, the wretched divisions and misunderstand- 
ings among the principal men in that govermnent 
giving the enemy too much encouragement and 
advantage. 

I hope you and your good family continue well, 
being with sincere respect and affection, &c., 

B. Franklin. 



LVII 



TO JAMES LOGAN 

Philadblphia, 6 April, 1748. 

Sir: — I have a letter from Mr. Samuel Laurens, of 
New York, who undertook to ship the guns for us, 
informing me that two small vessels had been agreed 
with to bring them round, but a sloop arriving there 
on Sunday last that had been chased in latitude 
thirty-six by a ship and brigantine, which were sup- 
posed to be the Don Pedro with a consort coming on 
this coast, the Governor and Cotmcil thought it more 
advisable to send them to Brunswick, which we 
since hear is done. Captain Wallace, a discreet old 
sea commander of this place, goes to-day or to- 
morrow to receive them there and provide carriages 
to bring them to Philadelphia. The postmaster at 
New York and another correspondent there write me 
that the ship seen was certainly the Don Pedro, the 
captain of the vessel chased knowing her well, having 
often seen her at the Havana, where he has been 
several voyages with a flag of truce. He was very 
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near being taken, but escaped by favor of the night. 
We are glad to hear the Don is come out with one 
consort only, as by some accotmts we apprehended 
he intended to bring a small fleet with hinL It now 
looks as if his design was more against our trade 
than our city. 

With this I send you a packet from London and a 
pamphlet from Sweden, both left with me for you by 
the new Swedish missionary, Mr. Sandin. You must 
have heard that Mr. James Hamilton is appointed 
our governor, an event that gives us the more pleas- 
ure, as we esteem him a benevolent and upright as 
well as a sensible man. I hope he will arrive here 
early in the summer and bring with him some can- 
non from the Proprietors. I am, Sir, &c., 

B. Franklin. 
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TO CADWALLADBR COLDBN 

Pbiladblphia, 2q September, 1748. 

Sir: — I received your favor of the 12th instant, 
which gave me the greater pleasure, as it was so long 
since I had heard from you. I congratulate you on 
your return to your beloved retirement. I, too, am 
taking the proper measures for obtaining leistu^ to 
enjoy life and my friends more than heretofore, hav- 
ing put my printing-house under the care of my part- 
ner, David Hall, absolutely left oflF bookselling, and 
removed to a more quiet part of the town, where I 
am settling my old accotmts, and hope soon to be 
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quite master of my own time, and no longer, as the 
song has it, at every one's call hui my own. If health 
continue, I hope to be able in another year to visit 
the most distant friend I have,without inconvenience. 

With the same views I have refused engaging fur- 
ther in public affairs. The share I had in the late 
Association, &c., having given me a little present 
run of popularity, there was a pretty general inten- 
tion of choosing me a representative of the city at 
the next election of Assembly men ; but I have de- 
sired all my friends who spoke to me about it, to dis- 
courage it, declaring that I should not serve if chosen. 
Thus you see I am in a fair way of having no other 
tasks than such as I shall like to give myself, and of 
enjoying what I look upon as a great happiness, 
leisure to read, study, make experiments, and con- 
verse at large with such ingenious and worthy men 
as are pleased to honor me with their friend^p or 
acquaintance, on such points as may produce some- 
thing for the common benefit of mankind, iminter- 
rupted by the little cares and fatigues of btisiness. 
Among other pleasures I promise myself, that of 
corresponding more frequently and fully with Dr. 
Golden is none of the least. I shall only wish that 
what must be so agreeable to me may not prove 
troublesome to you. 

I thank you for your kind recommending of me 
to Mr. Osborne. Mr. Read would readily have put 
the books into my hands, but it being now out of 
my way to dispose of them, I propose to Mr. Hall 
the taking of them into his shop; but he, having 
looked over the invoice, says they are charged so 
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extravagantly hig^ that be cannot sell them for 
any profit to himself without htirting the ^ti^rartpr 
of his shop. He will, however, at my request, take 
the copies of the Indian History and put them 
on sale; but the rest of the cargo must lie, I bdieve, 
for Mr. Osborne's further orders. I shall write to 
him by our next vessels. 

I am glad you have had an opportunity of gaining 
the friendship of Governor Shirley, with whom 
though I have not the honor of being particularly 
acquainted, I take him to be a wise, good, and worthy 
man. He is now a f dlow sufEerer with you, in being 
made the subject of some public, virulent, and sense- 
less Ubds. I hope they give him as little pain. 

Mr. Bartram continues well. Here is a Swedish 
gentleman,' a professor of botany, lately arrived, and 
I suppose will soon be your way, as he intends for 
Canada. Mr. Collinson and Dr. Mitchell recom- 
mend him to me as an ingenious man. Perhaps the 
enclosed Geft at the postoffice for you) may be from 
him, I have not seen him since the first day he 
came. I delivered yours to Mr. Evans; and when I 
next see Mr. Bartram I shall acqtiaint him with what 
you say. 

I am, with great esteem and respect, dear Sir, &c., 

B. Prankun. 

' This was Peter Kalm, the Swedish traveller and naturalist, who 
spent some time in America, and afterwards published an aooount ci 
his travels. 
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LIX 

TO JAMES LOGAN 

Philadblphia, 30 October, 1748. 

Sir: — I received your favor of the 28th, with the 
piece on the Generation of Plants, for which I thank 
you. Mr. Sandin, the Swedish missionary, who 
gave me Wahlboom's Oration to send you (as he 
passed through this town from New York, where he 
just arrived, to Racoon Creek, where he was to be 
settled), I have never seen since. Mr. Kalm came 
to see me the day he arrived, and brought me letters 
from Mr. Collinson and Dr. Mitchell, both recom- 
mending him. I invited him to lodge at my house, 
and offered him any service in my power; but I never 
saw him afterwards till yesterday, when he told me 
that he had been much in the cotmtry, and at New 
York, since his arrival, but was now come to settle 
in town for the winter. To-day he dined with me; 
and, as I had received yours in the morning, I took 
occasion to ask him if he had not yet seen Mr. Logan. 
He said, no; that he had once been out with his 
countryman, Mr. Kock, proposing to wait on you as 
ihey returned; but it proved later in the evening 
than they had expected, and he thought a visit then 
would be tmseasonable, but proposed soon to pay his 
respects to you. Possibly he might at that time 
have the packet for you at Naglee's. I did not ask 
him about that. Inquiring of him what was be- 
come of Mr. Sandin, he told me that soon after he 
got to Racoon Creek, he was taken with the fever and 
ague, which was followed by several other disorders. 
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that constantly harassed him, and at length carried 
him off, just as Kalm arrived here, who, hearing that 
he was dangerously ill, hurried down to see him, but 
found him dead. 

Sandin had a family with him, and, when here, 
was in haste to get to his settlement, but might in- 
tend to wait on you when he should come again to 
Philadelphia. Kalm, I suppose, might be in haste 
to see as much of the cotmtry as he could, and make 
his journey to New York before cold weather came 
on. I mention these things so particularly, that you 
may see you have not been purposely avoided by 
hotti these gentlemen, as you seem to imagine. I 
did not let Kalm know that you had mentioned him 
to me in your letter. I shall write to Mr. Hugh 
Jones, as you desire. I am. Sir, &c., 

B. Frankun. 



LX 



ADVICE TO A YOUNG TRADESMAN 

To MY Friend, A. B.: 

As you have desired it of me, I write the following 
hints, which have been of service to me, and may, if 
observed, be so to you. 

Remember that titne is money. He that can earn 
ten shillings a day by his labor, and goes abroad, or 
sits idle, one half of that day, though he spends but 
sixpence during his diversion or idleness, ought not 
to reckon that the only expense; he has really si)ent, 
or rather thrown away, five shillings besides. 
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that credit is money. If a man lets 
money lie in my hands after it is due, he gives me the 
interest, or so much as I can make of it during that 
time. This amounts to a considerable sum where a 
man has good and large credit, and makes good use 
of it. 

Remember that money is of the prolific, gener- 
ating nature. Money can beget money, and its off- 
spring can b^et more, and so on. Five shillings 
turned is six , turned again it is seven and three-pence, 
and so on till it becomes an hundred pounds. The 
more there is of it, the more it produces every turn- 
ing, so that the profits rise quicker and quicker. He 
that kills a breeding sow destroys all her offspring 
to the thousandth generation. He that murders a 
crown destroys all that it might have produced, even 
scores of pounds. 

Remember that six pounds a year is but a groat a 
day. For this little stmi (which may be daily wasted 
eitiier in time or expense tmperceived) a man of 
credit may, on his own security, have the constant 
possession and use of an htmdred pounds. So mudi 
in stock, briskly turned by an industrious man, pro- 
duces great advantage. 

Remember this saying: The good paymaster is lord 
of another man's purse. He that is known to pay 
punctually and exactly to the time he promises, may 
at any time, and on any occasion, raise all the money 
his friends can spare. This is sometimes of great 
use. After industry and frugality, nothing contrib- 
utes more to the raising of a young man in the world 
than pimctuality and justice in all his dealings ; 




236 The Works of [1748 

therefore, never keep borrowed money an hour be- 
yond the time you promised, lest a dis ap poi n tment 
shut up your friend's purse for ever. 

The most trifling actions that affect a man's credit 
are to be regarded. The soimd of your hammer at 
five in the morning, or nine at night, heard by a cred- 
itor, makes him easy six months loiter; but if he 
sees you at a biUiard-table or hears your voice at a 
tavern when you should be at work, he sends for his 
money the next day; demands it, before he can re- 
ceive it, in a limip. 

It shows, besides, that you are mindful of what 
you owe; it makes you appear a careful as well as an 
honest man, and that still increases your credit. 

Beware of thinking all your own that you possess, 
and of living accordingly. It is a mistake that many 
people who have credit fall into. To prevent this, 
keep an exact accotmt for 'some time, both of your 
expenses and your income. If you take the pains at 
first to mention particulars, it will have this good 
effect: you will discover how wonderfully small, 
trifling expenses mount up to large sums, and will 
discern what might have been and may for the 
future be saved, without occasioning any great 
inconvenience. 

In short, the way to wealth, if you desire it, is as 
plain as the way to market. It depends chiefly on 
two words, industry and frugality — ^that is, waste 
neither time nor money, but make the best use of 
both. Without industry and frugality nothing will 
do, and with them every thing. He that gets all he 
can honestly, and saves all he gets (necessary ex- 
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penses excepted), will certainly become rich, if that 
Being who governs the world, to whom all should 
look for a blessing on their honest endeavours, doth 
not, in his wise providence, otherwise determine. 

An Old Tradbsman. 
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TO PBTBR COLLINSON 

Philadblpria, — — , 1748. 

Sir: 

§ I. There will be the same explosion and shock 
if the electrified phial is held in one hand by the 
hook and the coating touched with the other, as 
when held by the coating and touched at the hook. 

2. To take the chaiged phial safely by the hook, 
and not at the same time diminish its force, it must 
first be set down on an electric per se. 

3* The phial will be electrified as strongly, if held 
by the hook and the coating applied to the globe or 
tube, as when held by the coating and the hook 
applied.' 

4. But the direction of the electrical fire, being 
different in the chaiging, will also be different in the 
explosion. The bottle chaiged through the hook 
will be discharged through the hook; the bottle 
chaiged through the coating will be discharged 
through the coating, and not otherways, for the fire 
must come out the same way it went in. 

> This was a discovery of the very ingenious Ifr. Kimiersley, and 
by him commtmicated to me.— P. 
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5. To prove this, take two bottles that were equally 
charged through the hooks, one in each hand; bring 
their hooks near each other, and no spark or shock 
will follow, because each hook is disposed to give 
fire and neither to receive it. Set one of the bottles 
down on glass, take it up by the hook, and apply its 
coating to the hook of the other, then there will be 
an explosion and shock, and both bottles will be 
discharged. 

6. Vary the experiment by charging two phials 
equally, one through the hook, the other through the 
coating; hold that by the coating which was charged 
through the hook, and that by the hook which was 
charged through the coating; apply tiie hook of the 
first to the coating of the other, and there will be no 
shock or spark. Set that down on glass which you 
held by the hook, take it up by the coating, and 
bring the two hooks together; a spark and shock 
will follow, and both phials be discharged. 

In this experiment the bottles are totally dis- 
charged, or the equilibritim within them restored. 
The abounding of fire in one of the hooks (or rather 
in the internal surface of one bottle) being exactly 
equal to the wanting of the other; and therefore, as 
each bottle has in itself the abounding as well as the 
wanting, the wanting and abounding must be equal 
in each bottle. See § 8, 9, 10, 11. But if a man 
holds in his hands two bottles, one fully electrified, 
the other not at all, and brings their hooks together, 
he has but half a shock, and the bottles will both 
remain half electrified, the one being half discharged, 
and the other half chaiged 
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7. Place two phials equally chained on a table, at 
five or six inches distance. Let a cork ball, sus- 
pended by a silk thread, hang between thiem. If t)ie 
phials were both charged through tln^ hooks, the 
ooric, when it has been attracted and repelled by 
the one, win not be attracted, but equally repelled, 
by the other. But if the phials were chaiged, the one 
through the hook and the other through the coat- 
ing,' the ball, when it is repelled from one hook, will 
be as strongly attracted by the other, and play 
vigorously between them, fetching the electric fluid 
fiom the one, and delivering it to the other, till both 
phials are nearly discharged. 

8. When we use the terms of charging and dis^ 
charging the phial, it is in compliance with custom, 
and for want of others more suitable. Since we are 
of opinion that there is really no more electrical fire 
in the phial after what is called its charging, than be- 
fore, nor less after its discharging; excepting only 
the small spark that might be given to, and taken 
from, the non-electric matter, if separated from the 
bottle, which spark may not be equal to a five- 
htmdredth part of what is called the explosion. 

For if, on the explosion, the electrical fire came 
out of the bottle by one part, and did not enter in 
again by another, l^en, if a man, standing on wax, 
holding the bottle in one hand, takes the spark by 
touching the wire hook with the other, the bottle 

' To charge a bottle commodiooaly through the coating, place it on 
a glass stand; f onn a commtmication from the prime condttctor to the 
coating, and another from the hook to the wall or floor. When it is 
charged, remove the latter communication before 3rott talce hold of the 
bottle, otherwise great part of the fire will escape by it.— P. 
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being thereby discharged, fhe man woald be diorgsd; 
m whatever fire was lost by one, wocdd be found in 
the other, since there was no way for its escape; but 
the contrary is true. 

9* Besides, the phial will not su£Eer what is called 
a charging, unless as much fire can go out of it one 
way, as is thrown in by another. A phial cannot be 
diaiged standing on wax or glass, or hanging on the 
prime conductor, unless a communication be formed 
between its coating and the floor. 

10. But suspend two or more phials on the prime 
conductor, one hanging on the tail of the other, and 
a wire from the last to the floor, an equal number of 
turns of the wheel shall charge them all equally, and 
every one as much as one alone would have been; 
what is driven out at the tail of the first, serving to 
charge the second; what is driven out of the second 
charging the third; and so on. By this means a 
great number of bottles might be charged with the 
same labor, and equally high, with one alone; were 
it not that every bottle receives new fire, and loses 
its old with some reluctance, or rather gives some 
small resistance to the charging, which in a number 
of bottles becomes more equal to the charging power, 
and so repels the fire back again on the globe, sooner 
in proportion than a single bottle would do. 

11. When a bottle is charged in the common way, 
its inside and outside surfaces stand ready, the one to 
give fire by the hook, the other to receive it by the 
coating; the one is full and ready to throw out, the 
other empty and extremely himgry; yet, as the first 
will not give out, unless the other can at the same 
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instant receive in, so neither will the latter receive 
in, unless the first can at the same instant give out. 
When both can be done at once, it is done with in- 
conceivable quickness and violence. 

la. So a straight spring (though the comparison 
does not agree in every particular), when forcibly 
bent, must, to restore itself, contract that side whidi 
in the bending was extended, and extend that which 
was contracted; if either of these two operations be 
hindered, the other cannot be done. But the spring 
is not said to be charged with elasticity when bent, 
and discharged when unbent; its quantity of elas- 
ticity is always the same. 

13. Glass, in like manner, has within its substance 
always the same quantity of electrical fire, and that 
a very great quantity in proportion to the mass of 
glass, as shall be shown hereafter. 

14. This quantity, proportioned to the glass, it 
strongly and obstinately retains, and will have 
neither more nor less, though it will sufifer a change 
to be made in its parts and situation; that is, we may 
take away part of it from one of the sides, provided 
we throw an equal quantity into the other. 

15. Yet, when the situation of the electrical fire is 
thus altered in the glass, when some has been taken 
from one side and some added to the other, it will 
not be at rest, or in its natural state, till it is restored 
to its original equality. And this restitution cannot 
be made through the substance of the glass, but must 
be done by a non-electric communication formed 
without, from surface to stirface. 

16. Thus, the whole force of the bottle and power 

VOL. n.~x6« 



242 The Worics of [1748 

of giving a shock is in the glass its^; the non- 
electrics in contact with the two surfaces serving only 
to give and receive to and from the several parts of 
the glass; that is, to give on one side and take away 
from the other. 

17. This was discovered here in the following man- 
ner: purposing to analyze the electrified bottle, in 
order to find wherein its strength lay, we placed it on 
glass, and drew out the cork and wire, which for that 
purpose had been loosely put in. Then taking the 
bottle in one hand, and bringing a finger of the other 
near its mouth, a strong spark came from the water, 
and the shock was as violent as if the wire had re- 
mained in it, which showed that the force did not 
lie in the wire. Then, to find if it resided in the 
water, being crowded into and condensed in it, as 
confined by the glass, which had been our former 
opinion, we electrified the bottle again, and placing 
it on glass, drew out the wire and cork as before; 
then taking up the bottle, we decanted all its water 
into an empty bottle, which likewise stood on glass; 
and taking up that other bottle, we expected, if the 
force resided in the water, to find a shock from it; 
but there was none. We judged then that it must 
either be lost in decanting or remain in the first 
bottle. The latter we fotmd to be true; for that 
bottle on trial gave the shock, though filled up as it 
stood with fresh tmelectrified water from a tea-pot. 
To find, then, whether glass had this property merely 
as glass, or whether the form contributed any thing 
to it, we took a pane of sash-glass, and lajong it on 
the hand, placed a plate of lead on its upper surface; 
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fhen electrified that plate, and bringing a finger to 
it, tliere was a spark and shock. We then toc^ two 
plates of lead of equal dimensions, but less than the 
glass by two inches every way, and electrified the 
glass between them by electrif 3ring the uppermost 
lead; then separated the glass from the lead, in doing 
which what little fire might be in the lead was taken 
out, and the glass being touched in the electrified 
parts with a finger, afforded only very small pricking 
sparks, but a great number of them might be taken 
from different places. Then dexterously placing it 
again between the leaden plates, and completing a 
circle between the two surfaces, a violent shock en* 
sued, which demonstrated the power to reside in 
glass as glass, and that the non-electrics in contact 
served only, like the armature of a loadstone, to 
unite the force of the several parts, and bring them 
at once to any point desired; it being the property 
of a non-electric that the whole body instantly re- 
ceives or gives what electrical fire is given to, or 
taken from, any one of its parts. 

i8. Upon this we made what we called an electrical 
battery, consisting of eleven panes of large sash-glass, 
armed with thin leaden plates, pasted on each side, 
placed vertically, and supported at two inches dis- 
tance on silk cords, with thick hooks of leaden wire, 
one from each side, standing upright, distant from 
each other, and convenient communications of wire 
and chain, from the giving side of one pane to the 
receiving side of the other, that so the whole might 
be charged together, and with the same labor as one 
le pane; and another contrivance to bring the 
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givixig sides, after charging, in contact with one long 
wire, and the receivers with another, which two long 
wires would give the force of all the plates of glass at 
once through the body of any animal f ormii^ the 
circle with them. The plates may also be discharged 
separately, or any number together that is required. 
But this machine is not much used, as not perfectly 
answering our intention with r^;ard to the ease of 
diarging, for the reason given, § 10. We made also 
of laige glass panes magical pictures and self-moving 
animated wheels, presently to be described. 

19. I perceive by the ingenious Mr. Watson's last 
book, lately received, that Dr. Bevis had used, before 
we had, panes of glass to give a shock ' ; though till 
that book came to hand I thought to have conmituiir 
cated it to you as a novelty. The excuse for noen- 
tioning it here is, that we tried the experiment 
differently, drew different consequences from it (for 
Mr. Watson still seems to think the fire accumulated 
an the tum-electrtc, that is, in contact with the glass, 
p. 185), and, as far as we hitherto know, have carried 
it farther. 

20. The magical picture * is made thus. Having a 
large mezzotinto with a frame and glass, suppose of 
the King (God preserve him), take out the print and 
cut a pannel out of it near two inches distant from the 
frame all roimd. If the cut is through the picture, 
it is not the worse. With thin paste or gum-water, 
fix the border that is cut off on the inside the glass, 

' I have since heard that Mr. Smeatoa was the first who made use of 
panes of glass for that purpose. — P. 
* Contrived by Mr. Kinnersley.— P. 
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pressing it smooth and dose; then fill up the vacancy 
by gilding the glass well with leaf-gold or brass. 
Gild likewise the inner edge of the back of the frame 
an round, except the top part, and form a 
cation between that gilding and the gilding 
the glass; then put in the board, and that side is 
finished. Turn up the glass and gild the fore side 
exactly over the back gilding, and when it is dry 
cover it by pasting on the pannel of the picture that 
hath been cut out, observing to bring the correspon- 
dent parts of the border and picture together, by 
which the picture will appear of a piece, as at first, 
only part is behind the glass and part before. Hold 
the picture horizontally by the top, and place a little 
movable gilt crown on the Eling's head. If now the 
pk!ture be moderately electrified, and another person 
take hold of the frame with one hand, so that his 
fingers touch its inside gilding, and with the other 
hand endeavour to take o& the crown, he will receive 
a terrible blow and fail in the attempt. If the pic- 
ture were highly charged, the consequence might 
perhaps be as fatal ' as that of high treason; for 
when the spark is taken through a quire of paper 
laid on the picture by means of a wire communica- 
tion, it makes a fair hole through every sheet, that 
is, through forty-eight leaves, though a quire of paper 
is thought good armour against the push of a sword, 
or even against a pistol bullet, and the crack is ex- 
ceedingly loud. The operator, who holds the picture 
by the upper end, where the inside of the frame is 

< We have since found it fatal to small animals, though not to large 
ones. The biggest we have yet killed is a hen. 1750. — ^P. 
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not gilt, to prevent its falling, feds nothing of the 
shock, and may touch the face of the picture without 
danger, which he pretends is a test of his loyalty. 
If a ring of persons take the shock among them, the 
experiment is called The Conspirators. 

21. On the principle in § 7 that hooks of bottles 
differently charged will attract and repel differently, 
is made an electrical wheel that turns with con- 
siderable strength. A small upright shaft of wood 
passes at right angles through a thin roimd board of 
about twelve inches diameter, and turns on a sharp 
point of iron fixed in the lower end, while a strong 
wire in the upper end, passing through a small hole 
in a thin brass plate, keeps the shaft truly vertical 
About thirty radii of equal length, made of sash- 
glass cut in narrow strips, issue horizontally from the 
circumference of the board, the ends most distant 
from the centre being about four inches apart. On 
the end of every one a brass thimble is fixed. If now 
the wire of a bottle electrified in the common way be 
brought near the circumference of this wheel, it will 
attract the nearest thimble, and so put the wheel in 
motion ; that thimble in passing by receives a spark, 
and thereby being electrified is repelled, and so driven 
forwards, while a second being attracted approaches 
the wire, receives a spark, and is driven after the first, 
and so on till the wheel has gone once round, when 
the thimbles before electrified approaching the wire, 
instead of being attracted as they were at first, are 
repelled, and the motion presently ceases. But if 
another bottle which has been charged through the 
coating be placed near the same wheel, its wire will 
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attract the thimble repelled by the first, aad thereby 
double the force that carries the wheel round, and 
not only taldng out the fire that had been communi- 
cated to the thimbles by the first bottle, but even 
robbing them of their natural quantity, instead of 
being repelled when they come again towards the 
first bottle, they are more strongly attracted, so that 
the wheel mends its pace till it goes with great 
rapidity, twelve or fifteen rounds in a minute, and 
with such strength as that the weight of one htmdred 
Spanish dollars, with which we once loaded it, did 
not seem in the least to retard its motion. This is 
called an electrical jack, and if a laige fowl were 
spitted on the upright shaft, it would be carried 
round before a fire with a motion fit for roasting. 

aa. But this wheel, like those driven by wind, 
water, or weights, moves by a foreign force, to wit, 
that of the bottles. The self-moving wheel, though 
constructed on the same principles, appears more 
surprising. It is made of a tfain, round plate of 
window-glass, seventeen inches diameter, well gilt on 
both sides, all but two inches next the edge. Two 
small hemispheres of wood are then fixed witii cement 
to the middle of the upper and under sides, centrally 
opposite, and in each of them a thick strong wire 
eight or ten inches long, which together make the axis 
of the wheel. It turns horizontally on a point at the 
lower end of its axis, which rests on a bit of brass 
cemented with a glass salt-cellar. The upper end of 
its axis passes through a hole in a thin brass plate 
cemented to a long strong piece of glass, which keeps 
it six or eight inches distant from any non-electric, 
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and has a small ball of wax or metal on its top to 
keep in the fire. In a cirde on the table which sup- 
ports the whed, are fixed twelve sniall pillars of g^ass, 
at about four inches distance, with a thimble on the 
top of each. On the edge of the wheel is a small 
leaden bullet, commtmicating by a wire with the gildr 
ing of the upper surface of the wheel; and about six 
inches from it is another bullet, communicating in 
Hke manner with the under sur&ce. When the wheel 
is to be charged by the upper surface, a communica^ 
tion must be made from the under sur&ce to the 
table. When it is well charged it b^[ins to move; the 
bullet nearest to a pillar moves towards the thimble 
on that pillar, and passing by electrifies it, and then 
pushes itself from it; the succeeding bullet, which 
communicates with the other surface of the glass, 
more strongly attracts that thimble, on account of its 
being before electrified by the other bullet; andtiius 
the wheel increases its motion till it comes to such a 
height that the resistance of the air r^^ulates it. It 
will go half an hour, and make, one minute with an- 
other, twenty turns in a minute, which is six hundred 
turns in the whole; the bullet of the upper stnface 
giving in each turn twelve sparks to the thimbles, 
which makes seven thousand two htmdred sparks; 
and the bullet of the under surface receiving as many 
from the thimbles ; those bullets moving in the time 
near two thousand five hundred feet. The thimbles 
are well fixed, and in so exact a circle that the bullets 
may pass within a very small distance of each of them. 
If, instead of two bullets, you put eight, four com- 
municating with the upper stniace and four with the 
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tmder surface, placed alternately, which eight at 
about six inches distance completes the circmnf er- 
ence, the force and swiftness will be greatly increased, 
the wheel making fifty turns in a minute; but then it 
will not continue moving .so long. These wheels may 
be applied, perhaps, to the ringing of chimes,' and 
moving of light-made orreries. 

23. A small wire bent circularly, with a loop at 
each end; let one end rest against the tmder surface 
of the wheel, and bring the other end near the upper 
surface, it will give a terrible crack, and the force will 
be discharged. 

34. Every spark in that manner drawn from the 
surface of the wheel, makes a round hole in the gild- 
ing, tearing off a part of it in coming out; which 
shows that the fire is not acctmiulated on the gilding, 
but is in the glass itself. 

2$. The gilding being varnished over with turpen- 
tine varnish, the varnish, though dry and hard, is 
burnt by the spark drawn through it, and gives a 
strong smell and visible smoke. And when the 
spark is drawn through paper, all round the hole 
made by it the paper will be blacked by the smoke, 
which sometimes penetrates several of the leaves. 
Part of the gilding torn off is also found forcibly 
driven into the hole made in the paper by the 
stroke. 

26. It is amazing to observe in how small a portion 
of glass a great electrical force may lie. A thin glass 
bubble, about an inch diameter, weighing only six 
grains, being half filled with water, partly gilt on the 

' This was afterwards done with sucoets by Ut, Kimiersley.^-P. 
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outside, and furnished with a wire hook, gives, when 
dectrified, as great a shock as a man can well bear. 
As fhe glass is thickest near the orifice, I suppose the 
lower half, which, being gilt, was electrified and gave 
the shock, did not exceed two grains; f or it appeared^ 
when broken, much thinner than the upper half. K 
one of these thin bottles be electrified by the coating, 
and the spark taken out through the gilding, it will 
break the glass inwards, at the same time that it 
breaks the gilding outwards. 

37. And allowing (for the reasons before given, 
§ 8, 9, 10) that there is no more electrical fire in a 
bottle after charging than before, how great must be 
the quantity in this small portion of glass! It seems 
as if it were of its very substance and essence. Per- 
haps if that due quantity of electrical fire so obsti- 
nately retained by glass could be separated from it, it 
would no longer be glass; it might lose its transpar- 
ency, or its brittleness, or its elasticity. Experiments 
may possibly be invented hereafter to discover this. 

28. We were surprised at the accoimt, given in Mr. 
Watson's book, of a shock commtmicated through a 
great space of dry ground, and suspect there must be 
some metalline quality in the gravel of that ground; 
having found that simply dry earth, rammed in a 
glass tube, open at both ends, and a wire hook in- 
serted in the earth at each end, the earth and wires 
making part of a circuit, would not conduct the least 
perceptible shock; and, indeed, when one wire was 
electrified, the other hardly showed any signs of its 
in connexion with it.' Even a thoroughly wet 

' Probably the ground is never so dry. — P. 
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packthread sometimes fails of conducting a shocks 
though it otherwise conducts electricity very well. A 
dry cake of ice, or an icicle held between two in a 
circle, likewise prevents the shock, which one would 
not expect, as water conducts it so perfectly well. 
Gilding on a new book, though at first it conducts 
the shock extremely well, yet fails after ten or a 
dozen experiments, though it appears otherwise in all 
respects the same, which we cannot account for.' 

29. There is one experiment more which surprises 
us, and is not hitherto satisfactorily accounted for; it 
is this. Place an iron shot on a glass stand, and let a 
ball of damp cork , suspended by a silk thread, hang in 
contact with the shot. Take a bottle in each hand, 
one that is electrified through the hook, the other 
through the coating; apply the giving wire to the 
shot, which will electrify it positively, and the cork 
shall be repelled; then apply the requiring wire, 
which will take out the spark given by the other, 
when the cork will return to the shot; apply the 
same again and take out another spark, so will the 
shot be electrified negatively, and the cork in that case 
shall be repelled equally as before. Then apply the 
giving wire to the shot and give the spark it wanted, 
so will the cork return; give it another, which will be 
an addition to its natural quantity, so will the cork 

' We afterwards fottnd that it failed after one stroke with a large 
bottle; and the continuity of the gold appearing broken, and many of 
its parts dissipated, the electricity cottld not pass the remaining parts 
¥rithout leaping from part to part through the air, which always resists 
the motion of this fluid, and was probably the cause of the gold's not 
conducting so well as before; the number of interruptions in the line 
of gold, making, when added together, a space larger, perhaps, than 
the striking distance. — ^P. 
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be repeOed again; and so may fhe e xp er im ent be 
repeated as long as there is any charge in the bottles. 
Which shows that bodies having less than the com- 
mon quantity of electricity repel each other, as wdl 
as those that have more. 

CSiagrined a little that we have been hitherto able 
to produce nothing in this way of use to mankifid; 
and the hot weather coming on, when the electrical 
experiments are not so agreeable, it is proposed to 
put an end to them for this season, somewhat htmior- 
ously, in a party of pleasure on the banks of the 
SkuylkiU.^ Spirits, at the same time, are to be fired 
by a spark sent from side to side through the river, 
without any other conductor than the water; an ex- 
periment which we some time since performed to the 
amazement of many.' A turkey is to be killed for 

< The river that washes one side of Philaddphia, as the Delaware 
does the other; both are ornamented with the summ er habttatiaos cl 
the citizens and the agreeable mansions of the principal people of this 
colony. — F. 

* As the possibility of this experiment has not been easily conceiired, 
I shall here describe it. Two iron rods, about three feet long, were 
planted just within the margin of the river, on the opposite sides. A 
thick piece of wire, with a small rotmd knob at its end, was fixed on 
the top of one of the rods, bending downwards, so as to deliver oom- 
modiously the spark upon the stirface of the spirit. A small wire 
fastened by one end to the handle of the spoon, containing the spirit, 
was carried across the river and supported in the air by the rope com- 
monly used to hold by in drawing the ferry-boats over. The other 
end of this wire was tied round the coating of the bottle; which being 
charged, the spark was delivered from the hook to the top of the rod 
standing in the water on that side. At the same instant the rod on 
the other side delivered a spark into the spoon and fired the qmit; 
the electric fire returning to the coating of the bottle, thro u gh the 
handle of the spoon and the supported wire connected with them. 

That the electric fire thus actually passes through the water, has 
since been satisfactorily demonstrated to many by an experiment of 
Mr. Kinnersley's, performed in a trough of water about ten feet long. 
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our dinner by electrical shock, and roasted by the 
electrical jack, before a fire kindled by the electrified 
battle; when the healths of all the famous electricians 
in England, Holland, Ftance, and Germany are to be 
drank in electrified bumpers,^ under the dischaige of 
guns from the electrical battery. 



LXII 

TO PBTBR COLLINSON 

Sir: — Non-electric bodies, that have electric fire 



thrown into them, will retain it till other electrics, 
tiiat have less, approach; and then it is communi- 
cated by a snap, and becomes equally divided. 

2. Electrical fire loves water, is strongly attracted 
by it, and they can subsist together. 

3. Air is an electric per se, and when dry will not 
conduct the electrical fire; it will neither receive it, 
nor give it to other bodies; otherwise no body sur- 
rounded by air could be electrified positively and 
negatively; for, should it be attempted positively, 
the air would immediately take away the overplus; 
or n^[atively, the air would supply what was 
wanting. 

4. Water being electrified, the vapors arising from 
it will be equally electrified, and fioating in the air. 

The hand, being placed under water in the direction d the spark 
(which always takes the straight or shortest coarse, if sofiSdent, and 
other circumstances are equal), is struck and penetrated by it as it 
passes. — ^P. 

< An eUcirifM bumper is a smaU, thin, g^ass tumbler, nearly filled 
with wine, and electrified as the bottle. This when brought to the 
Ups gives a shock, if the party be dose shaved, and does not breathe 
on the liquor. — ^April 39, 1749. — ^P. 
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in the form of clouds, or otiierwise, will retain tlmt 
quantity of electrical fire, till they meet with other 
clouds or bodies not so mudi electrifiedt and then 
will commtmicate as before mentioned. 

5. Every partide of matter electrified is repeUed 
by every other partide equally electrified. Thus the 
stream of a fountain, naturally dense and continual, 
when dectrified, will separate and spread in the form 
of a brush, every drop endeavouring to recede from 
every other drop. But on taldng out the dectrical 
fire they dose again. 

6. Water being strongly dectrified (as well as 
when heated by common fire) rises in vapors more 
copiously; the attraction of cohesion among its par- 
tides bdng greatly weakened by the opposite power 
of repulsion introduced with the dectrical fire; and, 
when any partide is by any means disengaged, it is 
immediatdy repelled, and so flies into the air. 

7. Partides happening to be situated as A and B 
(PI. III., Fig. 6, representing the profile of a vessel of 
water) are more easily disengaged than C and Z>, as 
each is held by contact with three only, whereas C 
and D are eadi in contact with nine. When the sur- 
face of the water has the least motion, partides are 
continually pushed into the situation represented by 
A and B. 

8. Friction between a non-electric and an dectric 
per se will produce dectrical fire, not by creating, but 
collecting it, for it is equally diffused in our walls, 
floors, earth, and the whole mass of common matter. 
Thus the whirling glass globe, during its friction 
against the cushion, draws fire from the cushion, 
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the cushion is supplied from the frame of the ma- 
chine, that from the floor on which it stands. Cut 
off the communication by thick glass or wax, placed 
under the cushion, and no fire can be produced^ be- 
cause it cannot be collected. 

g. The ocean is a compound of water — a non- 
electric, and salt — an electric per se. 

10. When there is a friction among the parts near 
its surface the electrical fire is collected from the 
parts below. It is then plainly visible in the night; 
it appears in the stem and in Hie wake of every sail- 
ing vessel; every dash of an oar shows it, and every 
surf and spray; in storms the whole sea seems on 
fire. The detached particles of water then repeUed 
from the electrified surface continually carry off the 
fire as it is collected; they arise and form clouds, 
and those clouds are highly electrified and retain 
the fire till they have an opportunity of communi- 
cating it. 

11. The particles of water, rising in vapors, attach 
themselves to particles of air. 

12. The particles of air are said to be hard, round, 
separate, and distant from each other, every particle 
strongly repelling every other particle, whereby they 
recede from each other as far as common gravity 
will permit. 

13. The space between any three particles equally 
repelling each other will be an equilateral triangle. 

14. In air compressed these triangles are smaller, 
in rarified air they are larger. 

15. Common fire joined with air increases the 
repulsion, enlarges the triangles, and thereby makes 
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the air specificany lighter. Such air among denser 
air will rise. 

i6. Common fire as weQ as electrical fire gives re- 
pulsion to the particles of water, and destroys their 
attraction of cohesion; hence common fire as well as 
electrical fire assists in raising vapors. 

17. Particles of water having no fire in them mu- 
tually attract eadi other. Three particles of water, 
then, being attached to the three particles of a tri- 
angle of air, would, by their mutual attraction oper- 
ating against the air's repulsion, shorten the sides 
and lessen the triangle, whereby that portion of air 
made denser would sink to the earth with its water 
and not rise to the formation of a doud. 

18. But if every particle of water attaching itself 
to air brings with it a particle of common fire, the 
repulsion of the air being assisted and strengthened 
by the fire more than obstructed by the mutual 
attraction of the particles of water, the triangle 
dilates, and that portion of air, becoming rarer and 
specifically lighter, rises. 

19. If the particles of water bring electrical fire 
when they attach themselves to air, the repulsion be- 
tween the particles of water electrified, joins with the 
natural repulsion of the air to force its particles to a 
greater distance, whereby the triangles are dilated, 
and the air rises, carrying up with it the water. 

20. K the particles of water bring with them por- 
tions of both sorts of fire, the repulsion of the parti- 
cles of air is still more strengthened and increased 
and the triangles farther enlarged. 

21. One particle of air may be surrounded by 
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twelve particles of water of equal size with itself, all 
in contact with it, and by more added to those. 

22. Particles of air thus loaded would be drawn 
nearer together by the mutual attraction of the parti- 
des of water, did not the fire, common or electrical, 
assist their repulsion. 

23. If air thus loaded be compressed by adverse 
winds or by being driven against mountains, &c., or 
condensed by taldng away the fire that assisted it in 
expanding, the triangles contract, the air with its 
water will descend as a dew; or if the water sur- 
rounding one particle of air comes in contact with 
the water surrounding another, they coalesce and 
form a drop, and we have rain. 

24. The sun supplies (or seems to supply) common 
fire to vapors, whether raised from earth or sea. 

25. Those vapors, which have both common and 
electrical fire in them are better supported than those 
which have only common fire in them; for when 
vapors rise into the coldest r^on above the earth, 
fhe cold will not diminish the electrical fire, if it doth 
the conmion. 

26. Hence clouds, formed by vapors raised from 
fresh waters within land, from growing vegetables, 
moist earth, &c., more speedily and easily deposit 
their water, having but little electrical fire to repel 
and keep the particles separate. So that the greatest 
part of the water raised from the land is let fall on 
the land again; and winds blowing from the land to 
the sea are dry, there being little use for rain on the 
sea, and to rob the land of its moisture, in order to 
rain on the sea, would not appear reasonable. 
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27. But clouds formed by vapors raised froin the 
sea, having both fires, and particularly a great quan- 
tity of the electrical, support their water stron^^y, 
raise it high, and being moved by winds, may bring 
it over the middle of the broadest continent from tibe 
middle of the widest ocean. 

28. How these ocean clouds, so strongly support- 
ing their water, are made to deposit it on the land 
where it is wanted, is next to be considered^ 

29. If they are driven by winds against mountains, 
those motmtains, being less electrified, attract tbem, 
and on contact take away their electrical fire (and, 
being cold, the common fire also) ; hence the particles 
close towards the mountains and towards each other. 
If the air was not much loaded, it only falls in dews 
on the mountain tops and sides, forms springs, and 
descends to the vales in rivulets, which, tmited, make 
larger streams and rivers. If much loaded, the elec- 
trical fire is at once taken from the whole doud; and, 
in leaving it, flashes brightly and cracks loudly, the 
particles instantly coalescing for want of that fire, 
and falling in a heavy shower. 

30. When a ridge of mountains thus dams the 
clouds and draws the electrical fire from the doud 
first approaching it, that which next follows, when it 
comes near the first cloud, now deprived of its fire, 
flashes into it, and begins to deposit its own water, 
the first doud again flashing into the mountains; the 
third approaching cloud, and all succeeding ones, act- 
ing in the same manner as far back as they extend, 
which may be over many hundred miles of country. 

31. Hence the continual storms of rain, thunder. 
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and lightning on the east side of the Andes, which, 
running north and south, and being vastly high, 
intercept all the douds brought against them from 
the Atlantic ocean by the trade winds, and oblige 
them to deposit their waters, by which the vast 
rivers Amazons, La Plata, and Oroonoko are formed, 
which return the water into the same sea, after having 
fertilized a country of very great extent. 

32. If a country be plain, having no mountains to 
intercept the electrified clouds, yet it is not without 
means to make them deposit their water. For if an 
electrified doud coming from the sea, meets in the 
air a doud raised from the land, and therefore not 
electrified, the first will flash its fire into the latter, 
and thereby both clouds shall be made suddenly to 
deposit water. 

33. The electrified partides of the first doud dose 
when they lose their fire; the partides of the other 
douds close in receiving it; in both, they have 
thereby an opporttmity of coalescing into drops. 
The concussion or jerk given to the air contributes 
also to shake down the water, not only from those two 
douds, but from others near them. Hence the sud- 
den fall of rain immediately after flashes of lightning. 

34. Toshowthisby an easy experiment; take two 
round pieces of pasteboard, two inches diameter; 
from the centre and circumference of eadi of them 
suspend, by fine silk threads eighteen inches long, 
seven small balls of wood, or seven peas equal in 
goodness ; so with the balls, appending to each paste- 
board, form equal equilateral triangles, one ball being 
in the centre, and six at equal distances from that and 
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from each other; and thus they represent particles of 
air. Dip both sets in water, and some adhering to 
each ball, they will represent air loaded. Dexter- 
ously electrify one set, and its balls will repel eadi 
other to a greater distance, enlarging the triangles. 
Could the water supported by seven balls come into 
contact, it would form a drop or drops so heavy as to 
break the cohesion it had with the balls, and so falL 
Let the two sets then represent two clouds, the one a 
sea doud electrified, the other a land doud. Brix^ 
them within the sphere of attraction, and they will 
draw towards each other, and you will see the 
separated balls dose thus: the first electrified ball 
that comes near an imdectrified ball by attraction, 
joins it, and gives it fire ; instantly they separate, and 
each flies to another ball of its own party, one to give, 
the other to receive fire; and so it proceeds through 
both sets, but so quick as to be in a manner in- 
stantaneous. In the cohesion they shake off and 
drop their water, whidi represents rain. 

35. Thus, when the sea and land douds would pass 
at too great a distance for the flash, they are at- 
tracted towards each other till within that distance; 
for the sphere of electrical attraction is far be3rond the 
distance of flashing. 

36. When a great number of douds from the sea 
meet a number of clouds raised from the land, the 
electrical flashes appear to strike in different parts; 
and as the douds are jostled and mixed by the 
winds, or brought near by the electrical attraction, 
they continue to give and receive flash after flash, till 
the electrical fire is equally diffused. 
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37. When the gun*barrel (in electrical experi- 
ments) has but little electrical fire in it, you must 
approach it very near with your knudde before you 
can draw a spark. Give it more fire, and it will give 
a spark at a greater distance. Two gun-barrels 
united, and as highly electrified, will give a spark at a 
still greater distance. But if two gun-barrels electri- 
fied will strike at two inches distance, and make a 
loud snap, to what a great distance may ten thou- 
sand acres of electrified doud strike and give its fire, 
and how loud must be that crack? 

38. It is a common thing to see clouds at different 
he^hts passing different ways, which shows different 
currents of air, one under the other. As the air be- 
tween the tropics is rarefied by the sun, it rises, the 
denser northern and southern air pressing into its 
place. The air, so rarefied and forced up, passes 
northward and southward, and must descend into the 
polar regions, if it has no opportunity before, that the 
circulation may be carried on. 

39. As currents of air, with the clouds therein, pass 
different ways, it is easy to conceive how the clouds, 
passing over each other, may attract each other, and 
so come near enough for the electrical stroke. And 
also how electrical clouds may be carried within land 
very far from the sea, before they have an oppor- 
tunity to strike. 

40. When the air, with its vapors raised from the 
ocean between the tropics, comes to descend in the 
polar regions, and to be in contact with the vapors 
arising there, the electrical fire they brought begins to 
be communicated, and is seen in dear nights, being 
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first visible where it is first in motion — that is, where 
the contact b^[ins, or in the most northern part; from 
thence the streams of light seem to shoot southerly, 
even tip to the zenith of northern countries. But 
though the light seems to shoot from the north south- 
erly, the progress of the fire is really from the south 
northerly, its motion b^[inning in the north being 
the reason that it is there seen first. 

For the electrical fire is never visible but when in 
motion and leaping £rom body to body, or from par- 
ticle to particle, through the air. When it passes 
through dense bodies it is unseen. When a wire 
makes part of the circle in the explosion of the elec- 
trical phial, the fire, though in great quantity, passes 
in the wire invisibly; but in passing along a chain, it 
becomes visible as it leaps £rom link to link. In pass- 
ing along leaf gilding it is visible, for the leaf gold is 
full of pores; hold a leaf to the light, and it appears 
like a net, and the fire is seen in its leaping over the 
vacancies. And as when a long canal filled with still 
water is opened at one end, in order to be discharged, 
the motion of the water begins first near the opened 
end, and proceeds towards the close end, though the 
water itself moves from the dose toward the opened 
end, so the electrical fire discharged into the polar re- 
gions, perhaps from a thousand leagues length of 
vaporized air, appears first where it is first in motion 
— ^that is, in the most northern part, and the appear- 
ance proceeds southward, though the fire really 
moves northward. This is supposed to accotmt for 
the aurora borealis. 

41. When there is great heat on the land in a par- 
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ticular r^on (the sun having shone on it perhaps 
several days, while the surrounding countries have 
been screened by clouds), the lower air is rarefied, 
and rises ; the cooler, denser air above descends ; the 
clouds in that air meet from all sides, and join over 
the heated place; and if some are electrified, others 
not, lightning and thunder succeed, and showers fall. 
Hence, thunder-gusts after heats, and cool air after 
gusts ; the water and the clouds that bring it coming 
from a higher and therefore a cooler region. 

42 . Anelectrical spark drawn from anirr^^ular body 
at some distance is scarcely ever straight, but shows 
crooked and waving in the air. So do the flashes 
of lightning, the clouds being very irr^^ular bodies. 

43. As electrified clouds pass over a cotmtry, high 
hills and high trees, lofty towers, spires, masts of 
fihips, chimneys, &c., as so many prominences and 
points draw the electrical fire, and the whole doud 
discharges there. 

44. Dangerous, therefore, is it to take shelter under 
a tree during a thimder-gust. It has been fatal to 
many, both men and beasts. 

45. It is safer to be in the open field for another 
reason. When the clothes are wet, if a flash in its 
way to the ground should strike your head, it may 
run in the water over the stirface of your body; 
whereas, if your clothes were dry, it would go through 
the body, because the blood and other humors, con- 
taining so much water, are more ready conductors. 

Hence a wet rat cannot be killed by the exploding 
electrical bottle, when a dry rat may." 

I This was tried with a bottle containing about a quart. It is since 
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46. Cdmmon fire is in all bodies, more or less, as 
well as electrical fire. Perhaps they may be difEerent 
modifications of the same element; or they may be 
different dements. The latter is by some suspected. 

47. If they are different things, yet they may and 
do subsist together in the same body. 

48. When electrical fire strikes through a body, it 
acts upon the common fire contained in it, and puts 
tiiat fire in motion; and if there be a sufficient quan- 
tity of each kind of fire, the body will be inflamed. 

49. When the quantity of common fire in the body 
is small, the quantity of the electrical fire (or the 
electrical stroke) should be greater; if the quantity 
of common fire be great, less electrical fire suffices to 
produce the effect. 

50. Thus spirits must be heated before we can fire 
them by the electrical spark.' If they are much 
heated, a small spark will do; if not, the spark must 
be greater. 

51. Till lately , we could only fire warm vapors ; but 
now we can bum hard, dry rosin. And when we can 
procure greater electrical sparks, we may be able to 
fire, not only tmwarmed spirits, as lightning does, but 
even wood, by giving sufficient agitation to the com- 
mon fire contained in it, as friction we know will do. 

52. Sulphiu'eous and inflammable vapors arising 
from the earth are easily kindled by lightning. Be- 
thought that one of the large glass jars mentioned in these papers 

might have lolled him, though wet. — ^P. 

' We have since fired spirits without heating them, when the weather 
is warm. A little, poured into the palm of the hand, will be warmed 
sufficiently by the hand, if the qnrit be well rectified. Bther takes 
fire most readily.— P. 
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what arise from the earth, such vapors are sent 
out by stacks of moist hay, com, or other v^etables» 
which heat and reek. Wood, rotting in old trees or 
buildings, does the same. Such are therefore easily 
and often fired. 

53. Metals are often melted by lightning, though 
perhaps not from heat in the lightning, nor altogether 
from agitated fire in the metals. For, as whatever 
body can insinuate itself between the particles of 
metal, and overcome the attraction by which they co- 
here (as sundry menstrua can), will make the soUd 
become a fluid, as well as fire, yet without heating it; 
so the electrical fire, or lightning, creating a violent 
repulsion between the particles of the metal it passes 
through, the metal is fused. 

54. If you would, by a violent fire, melt ott the end 
of a nail which is half driven into a door, the heat 
given the whole nail, before a part would melt, must 
bum the board it sticks in; and the melted part 
would bum the floor it dropped on. But if a sword 
can be melted in the scabbard, and money in a man's 
pocket by lightning, without burning either, it must 
be a cold fusion.* 

55. Lightning rends some bodies. The electrical 
spark will strike a hole through a quire of strong 
paper. 

56. If the source of lightning assigned in this paper 

' These facts, though related in several accotmts, are now doubted; 
since it has been observed that the parts of a bell-wire which fell on 
the floor, being broken and partly melted by lightning, did actually 
bum into the boards. (See Philosophical Transactions^ vol. li., Part 
I.) And Mr. Kinnersley has found that a fine iron wire, mdted by 
electricity, has had the same efiect.— P. 
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be the true one, there should be little thunder heard 
at sea far from land. And accordingly some old sea- 
captains, of whom inquiry has been made, do afi5rm, 
that the fact agrees perfectly with the hypothesis; 
for that, in crossing the great ocean, they seldom 
meet with thunder t^ they come into soundings ; and 
that the islands far from the continent have very little 
of it. And a curious observer, who lived thirteen 
years at Bermudas, says there was less thtmder there 
in that time than he has sometimes heard in a month 
at Carolina. 



LXIII 

TO GEORGE WHITEPIELD 

Philadblphia, 6 Jtily, 1749. 

Dear Sir: — Since your being in England, I have 
received two of your favours, and a box of books to 
be disposed of. It gives me great pleasure to hear 
of yottr welfare, and that you purpose soon to return 
to America. 

We have no kind of news here worth writing to 
you. The affair of the building remarns in statu 
quo, there having been no new application to the 
Assembly about it, or any thing done in consequence 
of the former. 

I have received no money on your account from 
Mr. Thanklin, or from Boston. Mrs. Read,* and 
your other friends here, in general, are well, and will 
rejoice to see you again. 

I am glad to hear that you have frequent oppor- 

X Franklin's wife was a Bliss Read. 
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tunities of preaching among the great. If you can 
gain them to a good and exemplary life, wonderful 
changes will follow in the manners of the lower ranks; 
for ad exemplum regis, etc. On this principle, Con- 
fucius, the famous Eastern reformer, proceeded. 
When he saw his coimtry sunk in vice, and wicked- 
ness of all kinds triumphant, he applied himself first 
to the grandees; and having, by his doctrine, won 
them to the cause of virtue, the commons followed 
in multitudes. The mode has a wonderful influence 
on mankind; and there are numbers who, perhaps, 
fear less the being in hell, than out of the fashion. 
Our most western reformations began with the ig- 
norant mob ; and when numbers of them were gained, 
interest and party views drew in the wise and great. 
Where both mel^ods can be used, reformations are 
likely to be more speedy. O that some method 
could be found to make them lasting! He who dis- 
covers that will, in my opinion, deserve more, ten 
thousand times, than the inventor of the longitude. 

My wife and family join in the most cordial saluta- 
tions to you and good Mrs. Whitefield. 

I am, dear Sir, your very affectionate friend, and 

most obliged htmible servant, 

Benjamin Franklin. 
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TO MRS. ABIAH FRANKLIN, AT BOSTON 

Philadblphia, 7 September, 2749. 

Honored Mother: 

We received your kind letter by this post, and 
are glad you still continue to enjoy such a share of 
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health. Cousin Josiah and his spouse arrived hearty 
and well last Sattirday noon. I met them the eve- 
ning before at Trenton, thirty miles off, and aooom- 
panied them to town. They went into their own 
house on Monday, and I believe will do very wdl, 
for he seems bent on industry, and she appears a 
discreet, notable young woman. My wife has been 
to see them every day, calling in as she passes by; 
and I suspect has fallen in love with our new cousin, 
for she entertains me a deal, when she comes home, 
with what cousin Sally does, and what cousin Sally 
says, what a good contriver she is, and the like. 

I believe it might be of service to me, in the matter 
of getting in my debts, if I were to make a voyage to 
London ; but I have not yet determined on it in my 
own mind, and think I am grown almost too lazy 
to tmdertake it. 

The Indians are gone homewards loaded with 

presents. In a week or two the treaty with them 

will be printed, and I will send you one. My love to 

brother and sister Mecom, and to all inquiring 

friends. I am your dutiful son, 

B. Franklin. 
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TO MRS. ABIAH FRANKLIN 

Philadelphia, i6 October, 1749. 

Honored Mother: 

This has been a busy day with your daughter, and 
she is gone to bed much fatigued and cannot write. 

I send you enclosed one of our new Almanacs. 
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We print them early, because we send them to many 
places far distant. I send you also a moidore en- 
closed, which please to accept towards chaise hire, 
that you may ride warm to meetings this winter. 
Pray tell us what kind of a sickness you have had in 
Boston this summer. Besides the measles and flux, 
which have carried oflE many children, we have lost 
some grown persons, by what we call the Yellow 
Fever; though that is almost, if not quite over, 
thanks to God, who has preserved all our family in 
perfect health. 

Here are cousins Coleman, and two Polgers, all 
well. Your granddaughter is the greatest lover of 
her book and school of any child I ever knew, and 
is very dutiftd to her mistress as well as to us. 

I doubt not but brother Mecom will send the 

collar, as soon as he can conveniently. My love to 

him, sister, and all the children. I am your dutiful 

son, 

B. Franklin. 
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TO MRS. ABIAH FRANKLIN 

[Date unoertain.] 

Honored Mother: 

We received your kind letter of the 2d instant, by 
which we are glad to hear you still enjoy such a 
measure of health, notwithstanding your great age. 
We read your writing very easily. I never met with 
a word in your letters but what I could easily under- 
stand; for, though the hand is not always the best. 
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the sense makes every fhing plain. My 1^, whidi 
you inquire after, is now quite well. I shall keep 
these servants; but the man not in my own house. 
I have hired him out to the man that takes care of 
my Dutch printing-office, who agrees to keep him in 
victuals and clothes, and to pay me a dollar a week 
for his work. The wife, since that affair, behaves 
exceeding well; but we conclude to sell them both 
the first good opportunity, for we do not like ni^;ro 
servants. We got again about half what we lost. 

As to your grandchildren. Will is now nineteen 
years of age, a tall, proper youth, and much of a beau. 
He acquired a habit of idleness on the Expedition,' 
but b^ins of late to apply himself to business, and I 
hope will become an industrious man. He imagined 
his father had got enough for him, but I have as- 
sured him that I intend to spend what little I have 
myself, if it please God that I live long enough; and, 
as he by no means wants acuteness, he can see by 
my going on that I mean to be as good as my word. 

Sally grows a fine girl, and is extremely industrious 
with her needle, and delights in her work. She is 
of a most affectionate temper, and perfectly dutiful 
and obliging to her parents, and to all. Perhaps I 
flatter myself too much, but I have hopes that she 
will prove an ingenious, sensible, notable, and worthy 
woman, like her aunt Jenny. She goes now to the 
dancing-school. 

For my own part, at present, I pass my time 
agreeably enough. I enjoy, through mercy, a toler- 

' His son, William, had been an officer in the Pennsylvania fofoet 
raised for an e3q)edition against Canada, in the year 1746. 
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able share of health. I read a great deal, ride a little, 
do a Uttle business for mysdf , now and then for 
others, retire when I can, and go into company when 
I please; so the years roll round, and the last will 
come, when I would rather have it said. He lived 
usefully, than He died rick. 

Cousins Josiah and Sally are well, and I believe 
will do well, for they are an industrious loving young 
couple; but they want a little more stock to go on 
smoothly with their business. 

My love to brother and sister Mecom, and their 

children, and to all my relations in general. I am 

your dutiful son, 

B. Franklin. 



LXVII 

TO PETER COLLINSON « 

Sir : — ^According to your request, I now send you 
the arithmetical curiosity, of which this is the his- 
tory. 

Being one day in the cotmtry, at the house of our 
common friend, the late learned Mr. Logan, he 
showed me a folio French book filled with magic 
squares, wrote, if I forget not, by one M. Frenide, 
in which, he said, the author had discovered great 
ingenuity and dexterity in the management of num- 

' In a letter from James Logan to Mr. Collinson, dated February 14, 
27 50, he says: "Our Benjamin Franklin is certainly an extraordinary 
man, one of a singular good judgment, but of equal modesty. He ia 
derk of our Assembly, and there, for want of other employment, while 
he sat idle, he took it into his head to think of magical squares, in 
which he outdid Frenicle himself, who published above eighty pages 
in folio on that subject alone." 
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bers; and though several other foreigiiers had dis- 
tinguished themselves in the same way, he did not 
recollect that any one Englishman had done any 
thing of the kind remarkable. 

I said it was, perhaps, a mark of the good sense of 
our English mathematicians, that they would not 
spend their time in things that were merely difficiles 
fiugm, incapable of any useful application. He an* 
swered, that many of the arithmetical or mathe- 
matical questions publicly proposed and answered 
in England were equally trifling and useless. " Per- 
haps the considering and answering such questions,'* 
I replied, " may not be altogether useless, if it jjro- 
duces by practice an habitual readiness and exact- 
ness in mathematical disquisitions, which readiness 
may, on many occasions, be of real use." " In the 
same way,'' says he, ''may the making of these 
squares be of use." I then confessed to him that in 
my younger days, having once some leisure (whidi 
I still think I might have employed more usefully), 
I had amused myself in making this kind of magic 
squares, and at length had acquired such a knack at 
it that I could fill the cells of any magic square dt 
reasonable size with a series of ntunbers as fast as I 
could write them, disposed in such a manner as that 
the stmis of every row, horizontal, perpendicular, or 
diagonal, should be equal; but not being satisfied 
with these, which I looked on as common and easy 
things, I had imposed on myself more difficult tasks, 
and succeeded in making other magic squares, with 
a variety of properties, and much more curious. He 
then showed me several in the same book of an un- 
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and more curious kind; but as I thought 
none of them equal to some I remembered to have 
made, he desired me to let him see them; and, ac- 
cordingly, the next time I visited him I carried him 
a square of eight, which I found among my old 
X>apers, and which I will now give you, with an ac- 
count of its properties. (See Plate IV., Fig. i.) 

The properties are: 

I, That every straight row (horizontal or vertical) 
of eight numbers added together makes 360, and 
half each row half 260. 

3. That the bent row of eight numbers, ascendii^ 
and descending diagonally, viz., from 16 ascendii^ 
to 10, and from 33 descending to 17 ; and every one 
of its parallel bent rows of eight numbers, make 
360. Also the bent row from 52 descendii^ to 54, 
and from 43, ascending to 45, and every one of its 
parallel bent rows of eight numbers, make 260. 
Also the bent row from 45 to 43, descending to the 
left, and from 23 to 17, descending to the right, and 
every one of its parallel bent rows of eight numbers, 
make 260. Also the bent row from 52 to 54, de- 
scending to the right, and from 10 to 16, descending 
to the left, and every one of its parallel bent rows of 
eight ntunbers, make 260. Also the parallel bent 
rows next to the above-mentioned, which are 
shortened to three numbers ascending and three 
descending, &c., as from 53 to 4 ascending, and from 
29 to 44 descending, make, with the two comer num- 
bers, 260. Also the two numbers, 14, 61, ascending, 
and 36, 19, descending, with the lower four numbers 
situated like them, viz., 50, i, descending, and 
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33, 47, ascending, make 260. And» lastly, fhe four 
corner numbers, with fhe four middle numbers, 
make 260. 

So this magical square seems perfect in its kind. 
But these are not aU its properties; there axe five 
other curious ones, which, at some other time, I will 
explain to you. 

Mr. Logan then showed me an old arithmetical 
book, in quarto, wrote, I think, by one Stifdius, 
which contained a square of sixteen, that he said he 
shotdd imagine must have been a work of great 
labor; but, if I forget not, it had only the common 
properties of making the same sum, viz., 2056, in 
every row, horizontal, vertical, and diagonal. Not 
willing to be outdone by Mr. Stifelius, even in the 
size of my square, I went home and made that even- 
ing the following magical square of sixteen, which, 
b^des having all the properties of the foregoing 
square of eight — that is, it would make the 2056 in 
all the same rows and diagonals, had this added, that 
a four-square hole being cut in a piece of pai)er of 
such a size as to take in and show through it just 
sixteen of the little sqtiares, when laid on the greater 
square, the sum of the sixteen mmibers, so appearing 
through the hole, wherever it was placed on the 
greater square, shotdd likewise make 2056. This I 
sent to our friend the next morning, who, after some 
days, sent it back in a letter with these words: " I 
return to thee thy astonishing or most stupendous 
piece of the magical square, in which" — ^but the 
compliment is too extravagant, and therefore, for his 
sake, as well as my own, I ought not to repeat it. 
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Nor is it necessary; for I make no question but you 
win readily allow this square of sixteen to be the most 
magically magical of any magic square ever made by 
any magician. (See Plate IV., Fig. 2.) 

I did not, however, end with squares, but com- 
posed also a magic circle, consisting of eight con- 
centric circles and eight radial rows, filled with a 
series of numbers from 12 to 75 inclusive, so disposed 
as that the numbers of each circle, or each radial 
row, being added to the central number 12, they make 
exactly 360, the number of degrees in a cirde, and 
this circle had, moreover, all the properties of the 
square of eight. If you desire it I will send it, but 
at present I believe you have enough on this subject. 

I am, &c., 

B. Franklin. 



LXVIII 

TO PETER COLLINSON 

Magical Circle 

Sir: — I am glad the perusal of the magical squares 
afforded you any amtisement. I now send you the 
magical circle, (See Plate V.) 

Its properties, besides those mentioned in my 
former, are these: 

Half the ntimbers in any radial row added with 
half the central nxmiber, make 180, equal to the 
ntunber of degrees in a semicircle. 

Also half the numbers in any one of the concentric 
circles, taken either above or below the horizontal 
double line, with half the central number, make i8o. 



276 The Works of [1749 



And if any four adjoining numbers, standing 
nearly in a square, be taken from any part and added 
with half the central number, they make 180. 

There are, moreover, included four other sets of 
circular spaces, eccentric with respect to the first, 
each of these sets containing five spaces. The cen- 
tres of the circles that bound them, are at A, B, C, 
and D. Each set, for the more easy distinguishing 
them from the first, are drawn with a different 
colored ink, red, blue, green, and yellow.' 

These sets of eccentric circular spaces intersect 
those of the concentric, and each other, and yet the 
number contained in each of the twenty eccentric 
spaces, taken all arotmd, make, with the central 
number, the same simi as those in each of the eight 
concentric, viz., 360. The halves also of those 
drawn from the centres A and C, taken above or 
below the double horizontal line, and of those drawn 
from centres B and D taken to the right or left of the 
vertical line, do, with half the central number, make 
just 180. 

It may be observed, that there is not one of the 
numbers but what belongs at least to two of the 
different circular spaces; some to three, some to 
four, some to five; and yet they are all so placed as 
never to break the required ntunber 360, in any of 
the twenty-eight circular spaces within the primitive 
circle. 

These interwoven circles make so perplexed an 
appearance, that it is not easy for the eye to trace 



' In the plate they are distinguished by dashed or dotted lines, as 
different as the engraver conld well make them. — ^P. 



X7SO] Benjamin Franklin 377 

every circle of numbers one would examine, through 
all the maze of circles intersected by it; but if you 
fix one foot of the compasses in either of the centres, 
and extend the other to any number in the circle you 
would examine belonging to that centre, the mov- 
ing foot will point the others out, by passing round 
over all the numbers of that ckde successively. 

I am, &c«, 

B. Prankun. 



LXIX 



TO JARED ELIOT 

Philaoblphia, 23 Pebinuuy, 1750. 

Dear Sir: 

You desire to know my thoughts about the north- 
east storms beginning to leeward. Some years 
since, there was an eclipse of the moon at nine 
o'clock in the evening, which I intended to observe; 
but before night a storm blew up at northeast, and 
continued violent all night and aU next day ; the sky 
thick-clouded, dark, and rainy, so that neither moon 
nor stars could be seen. The storm did a great deal 
of damage all along the coast, for we had accounts 
of it in the newspapers from Boston, Newport, New 
York, Maryland, and Viriginia; but what surprised 
me was to find in the Boston newspapers an account 
of an observation of that eclipse made there; for I 
thought, as the storm came from the northeast, it 
must have begun sooner at Boston than with us, and 
consequently have prevented such observation. I 
wrote to my brother about it, and he informed me. 
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fhat the eclipse was over there an hour before the 
storm began. Since which I have made inquiries 
from time to time of travellers, and of my corre- 
spondents northeastward and southwestward, and 
observed the accounts in the newspapers from New 
Ei^land, New York, Maryland, Virginia, and South 
Carolina; and I find it to be a constant &ct, that 
northeast storms b^;in to leeward, and are often 
more violent there than farther to windward. Thus 
the last Ckrtober storm, which with you was on the 
8th, b^[an on the 7th in Virginia and North Caro- 
lina, and was most violent there.' 

As to the reason of this, I can only give you my 
conjectures. Suppose a great tract of country, 
land and sea, to wit, Florida and the Bay of Mexico, 
to have dear weather for several days, and to be 
heated by the sun, and its air thereby exceedingly 
rarefied. Suppose the country northeastward, as 
Ptonsylvania, New England, Nova Scotia, and New- 
foundland, to be at the same time covered with 
clouds, and its air chilled and condensed. The rare- 
fied air being lighter must rise, and the denser air 
next to it will press into its place; that will be fol- 
lowed by the next denser air, that by the next, and 
so on. Thus, when I have a fire in my chimney, 
there is a current of air constantly flowing from the 

' Professor Bache, of the University of Pennsylvania, has shown 
that the eclipse of the moon here alluded to happened in the evening of 
the aist of October, 1743; as may be seen in his tract entitled: "An 
Attempt to Fix the Date of Observation of Dr. Pranldin, in Relation 
to the Northeast Storms of the Atlantic Coast of the United States," 
published in the Journal of Uu Franklin InsUtuU, in the year 1833. 
It appears that Dr. Pranklin was the first discoverer of the above facts 
respecting northeast storms. — Sparks. 
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door to the chimney; but the begizming of the mo- 
tion was at the chimney, where the air being rarefied 
by the fire rising, its place was supplied by the cooler 
air that was next to it, and the place of that by the 
next, and so on to the door. So the water in a long 
sluice or mill-race, being stopped by a gate, is at rest 
like the air in a calm; but as soon as you open the 
gate at one end to let it out, the water next the gate 
begins first to move, that which is next to it follows; 
and so, though the water proceeds forward to the 
gate, the motion which began there runs backwards, 
if one may so speak, to the upper end of the race, 
where the water is last in motion. We have on this 
continent a long ridge of mountains running from 
northeast to southwest, and the coast runs the same 
course. These may, perhaps, contribute towards 
the direction of the winds, or at least influence them 
in some degree. If these conjectures do not satisfy 
you, I wish to have yours on ^e subject. 

I doubt not but those mountains which you men- 
tion contain valuable mines, which time will discover. 
I know of but one valuablecopper mine in this country, 
which is that of Schuyler's in the Jerseys. This yields 
good copper, and has turned out vast wealth to the 
owners. I was at it last fall, but they were not then at 
work. The water is grown too hard for them, and they 
waited for a fire-engine from England to drain their 
pits. I suppose they will have that at work next 
summer; it costs them one thousand pounds sterling. 

Colonel John Schuyler, one of the owners, has a 
deer park five miles round, fenced with cedar logs, 
five logs high, with blocks of wood between. It 
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contains a variety of land, high and low, woodland 
and dear. There are a great many deer in it, and 
he expects in a few years to kill two hundred head 
a year, which will be a very profitable thing. He has 
Ukewise six hundred acres of meadow, all within 
bank. The mine is not far from P&ssaic Palls, 
which I went also to see. They are very curious; 
the water falls seventy feet perpendiculariy, as we 
are told; but we had nothing to measure with. 

It will be agreeable to you to hear that otir sub- 
scription goes on with great success, and we supypose 
will exceed five thousand pounds of our currency. 
We have bought for the Academy the house that 
was built for itinerant preaching, which stands on 
a large lot of ground capable of receiving more 
buildings to lodge the scholars, if it should come to 
be a r^^ular college. The house is one hundred feet 
kmg and seventy wide, built of brick, very strong, 
and sufficiently h^h for three lofty stories. I sup- 
pose the building did not cost less than two thousand 
poimds but we bought it for seven hundred and 
seventy-five pounds, eighteen shillings, eleven pence, 
and three farthings; though it will cost us three and 
perhaps four hundred more to make the partitions 
and floors and fit up the rooms. I send you enclosed 
a copy of our present constitution but we expect a 
charter from our Proprietaries this summer, when 
they may probably receive considerable alterations. 
The paper admonishes me that it is time to conclude. 
I am, Sir, 

Your obliged humble servant, 

B. Franklin. 
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LXX 

TO CADWALLADBR COLDBN 

Phxladblpbia, a8 June, 1750. 

Sir: — I wrote a line to you last post, and sent you 
some electrical observations and experiments. You 
formerly had those papers of mine, out of which 
something has been taken by Mr. Watson and in- 
serted in the Transactions. If you have forgot the 
contents of those papers, I am a&aid some things in 
that I last sent you will hardly be understood, as 
they depend on what went before. I send you here- 
with, my essay towards a new hypothesis of the 
cause and effects of lightning, &c.,of which you may 
remember some hints in my first electrical minutes. 
I sent this essay above a twelvemonth since to Dr. 
Mitchell in London, and have since heard nothing 
of it, which makes me doubt of its getting to hand. 
In some late experiments, I have not only frequently 
fired unwarmed spirits by the electrical stroke, but 
have even melted small quantities of copper, silver, 
and gold; and not only melted, but vitrified them, 
so as to incorporate them with common glass; and 
this without any sensible heat, which strengthens 
my supposition, that the melting of metals by light- 
ning may be a cold fusion. Of these experiments I 
shall shortly write a partictilar account. I wrote to 
Mr. Collinson, on reading in the Transactions the 
accounts from Italy and Germany, of giving purges, 
transferring odors, &c., with the electrical effluvia, 
that I was perstiaded they were not true. He since 
informs me, that Abb6 Nollet, of Paris, who had 
tried the experiments without success, was lately at 
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the pains to make a journey to Turin, Botogna, and 
Venice, to inquire into the facts, and see the ex- 
periments repeated, imagining they had there some 
knacks of operating that he was tmacquainted with; 
but, to his great disappointment, found little or no 
satisfaction, the gentieman there having been jire- 
mature in publishing their imaginations and ex- 
pectations for real experiments. Please to return 
me the papers when you have perused them. 

My good old friend, Mr. Logan, being about three 
wonths since struck with a palsy, continues speech- 
less, though he knows people, and seems in some 
degree to retain his memory and understanding. I 
fear he will not recover. Mr. Kalm ' is gone towards 
Canada again, and Mr. Evans ' is about to take a 
journey to Lake Erie, which he intends next week. 
Ut. Bartram continues well and hearty. I thank 
you for what you write concerning celestial observa- 
tions. We are going on with our building for the 
Academy, and propose to have an observatory on 
the top; and, as we shall have a mathematical pro- 
fessor, I doubt not but we shall soon be able to send 
you some observations accurately made. 

I am with great esteem and respect, &c., 

B. Franklin. 

< A Swedish botanist, sent by the Swedish government, at the sag- 
geition of Linnsos, to make a botanical tour of North America. He 
arrived in 1748 and returned in 1751, having travelled and collected 
specimens in New York, Pennsylvania, and Canada. He published 
an account of his travels in Swedish in 1753-1761 in three vols. It 
was translated into English, Dutch, and German. — Editor. 

* Lewis Evans, author of Geographical, Historical, Political, PkHo- 
sopkical, and Mechanical Essays, of some other tracts, and of a map 
«£ the Middle Colonies. 
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P. S. — If you think it would be agreeable to Mr. 
Alexander, or any other friend in New York, to 
peruse these electrical papers, you may return them 
to me through his hands. 



LXXI 



TO PBTBR COLUNSON 

Pbiladblphia, 27 July, 1750. 

Sir: — ^Mr. Watson, I believe, wrote his Observa^ 
tions on my last paper in haste, without having first 
well considered the experiments, related in § 17^ 
which still appear to me decisive in the question^ 
Whether the accumulation of the electrical fire be in 
the electrified glass, or in the non-electric matter con^ 
nected with the glass? and to demonstrate that it is 
really in the glass. 

As to the experiment that ingenious gentleman 
mentions, and which he thinks conculsive on the 
other side, I persuade myself he will change his opin- 
ion of it when he considers that, as one person ap- 
plying the wire of the charged bottle to warm spirits 
in a spoon held by another person, both standing on 
the floor, will fire the spirits, and yet such firing will 
not determine whether the acctuntdation was in the 
glass or the non-electric; so the placing another 
person between them, standing on wax, with a basin 
in his hand, into which the water from the phial is 
poured, while he at the instant of pouring presents a 
finger of his other hand to the spirits, does not at all 
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alter fhe case; the stream from the pbial, the side of 
the basin, with the arms and body of the person 
on the wax, being altogether but as one long wire, 
reaching from the internal surface of the phial to 
tiie spirits. 

June 2gth, 1751. In Captain Waddell*s account of 
tiie effects of lightning on his ship, I could not but 
take notice of the large comazants (as he calls them), 
that settled on the spintles at the top-mast heads, 
and burned like very laige torches (before the 
stroke). According to my opinion, the electrical 
fire was then drawing off, as by points, from the 
doud; the largeness of the flame betokening the 
great quantity of electricity in the cloud; and had 
Hiere been a good wire communication from the 
spintle heads to the sea that could have conducted 
more freely than tarred ropes or masts of turpentine 
wood, I imagine there would either have been no 
stroke, or, if a stroke, the wire would have con- 
ducted it all into the sea without damage to the ship. 

His compasses lost the virtue of the loadstone, or 
the poles were reversed, the north point turning to 
the south. By electricity we have (here at Phila- 
delphia) frequently given polarity to needles, and 
reversed it at pleasure. Mr. Wilson, at London, 
tried it on too large masses and with too small force. 

A shock from four large glass jars, sent through a 
fine sewing-needle, gives it polarity, and it will tra- 
verse when laid on water. If the needle, when 
struck, lies east and west, the end entered by the 
electric blast points north. If it lies north and 
south, the end that lay towards the north will con- 
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tinue to point north when placed on water, whether 
the fire entered at that end or at the contrary end. 

The polarity given is strongest when the needle 
is struck lying north and south; weakest, when 
lying east and west. Perhaps if the force was still 
greater, the south end, entered by the fire (when 
the needle lies north and south), might become the 
north, otherwise it puzzles us to account for the 
inverting of compasses by lightning; since their 
needles must always be found in that situation, and 
by our little experiments, whether the blast en- 
tered the north and went out at the south end of the 
needle, or the contrary, still the end that lay to the 
north should continue to point north. 

In these experiments the ends of the needle are 
sometimes finely blued, like a watch-spring, by the 
electric flame. This color, given by the flash from 
two jars only, will wipe off, but four jars fix it, and 
frequently melt the needles. I send you some that 
have had their heads and points melted off by our 
mimic lightning, and a pin that had its point melted 
off and some part of its head and neck run. Some- 
times the surface on the body of the needle is also run, 
and appears blistered when examined by a magnif y- 
ing-glass. The jars I make use of, hold seven or eight 
gallons, and are coated and lined with tin-foil; each 
of them takes a thousand turns ' of a globe nine 
inches diameter to charge it. 

' The cdshion being afterwards covered with a long flap of buck- 
akin, which might cling to the globe, and care being taken to keep that 
flap of a due temperattire between too dry and too moist, we found 
to much more of the electric fluid was obtained as that one hundred 
and fifty turns were sufScient. 1753.— P. 
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I send you two specimens of tin-foil melted be- 
tween g]ass by the force of two jars only. 

I have not heard that any of yotir European 
electricians have ever been able to fire gunpowder 
by the electric flame. We do it here in this manner: 
A small cartridge is filled with dry powder, haid 
rammed, so as to bruise some of the grains; two 
pointed wires are then thrust in, one at each end, 
the points approaching each other in the middle of 
the cartridge till within the distance of half an inch; 
then, the cartridge being placed in the circuit, when 
the four jars are discharged, the electric flame, leap- 
ing from the point of one wire to the point of the 
other within the cartridge amongst the powder, 
fires it, and the explosion of the powder is at the 
same instant with the crack of the discharge. 

Yours, &c., 

B. Franklin. 



LXXII 



TO PBTBR COLLINSON 

Philadblphia, 99 Jttly, 1750. 

Sir: — As you first put us on electrical experiments 
by sending to our Library Company a tube with 
directions how to use it, and as our honorable pro- 
prietary enabled us to cany those experiments to a 
greater height by his generous present of a complete 
electrical apparatus, it is fit that both should know 
from time to time what progress we make. It was 
in this view I wrote and sent you my former papers 
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on this subject, desiring that as I had not the honor 
of a direct correspondence with that bountiful bene- 
factor to our library, they might be communicated 
to him through your hands. In the same view I 
write and send you this additional paper. If it 
happens to bring you nothing new (which may well 
be, considering the number of ingenious men in 
Europe continually engaged in the same researches), 
at least it will show that the instnmients put into 
our hands are not n^lected, and that if no valuable 
discoveries are made by us, whatever the cause may 
be, it is not want of industry and application. 
I am, sir, your much obliged humble servant, 

B. Franklin. 



Opinions and Conjectures concerning the Properties 
and Effects of the Electrical Matter, and the 
Means of Preserving Buildings, Ships, &c., from 
Lightning, arising from Experiments and Ohser^ 
vations made at Philadelphia, 1749. 

§ I. The electrical matter consists of particles 
extremely subtile, since it can permeate common 
matter, even the densest metals, with such ease and 
freedom as not to receive any perceptible resistance. 

2. If any one should doubt whether the elec- 
trical matter passes through the substance of bodies, 
or only over and along their surfaces, a shock from 
an electrified large glass jar, taken through his own 
body, will probably convince him. 

3. Electrical matter differs from common matter 
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in this, that the parts of the latter mutually attract, 
those of the former mutually repd, eadi other. 
Hence the appearii^ divei^gency in a stream of 
electrified effluvia. 

4. But, though the particles of electrical matter 
do repel each other, they are stnn^ly attracted by 
an other matter.' 

5. Prom these three things, the extreme subtility 
ci the electrical matter, the mutual repulsion of its 
parts, and the stnn^ attraction between them and 
other matter, arises this effect, that, when a quan* 
tity of electrical matter is applied to a mass of com- 
mon matter, of any bigness or length, within our 
observation (which hath not already got its quan- 
tity), it is immediately and equally diffused through 
the whole. 

6. Thus, common matter is a kind of sponge to 
the electrical fluid. And as a sponge would receive 
no water, if the parts of water were not smaller than 
the pores of the sponge; and even then but slowly, 
if there were not a mutual attraction between those 
parts and the parts of the sponge; and would still 
imbibe it faster, if the muttial attraction among the 
parts of the water did not impede, some force being 
required to separate them ; and fastest, if, instead of 
attraction, there were a mutual reptilsion among 
those parts, which would act in conjunction with the 
attraction of the sponge ; so is the case between the 
electrical and common matter. 

7. But in common matter there is (generally) 

< See the ingenious essays on Electricity, in the TransacHatu, by Mr. 
Ellicot.— P. 
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as much of the electrical as it will contain within 
its substance. If more is added, it lies without 
upon the surface, and forms what we call an 
electrical atmosphere; and then the body is said to 
be electrified. 

8. It is supposed, that all kinds of common mat- 
ter do not attract and retain the electrical with 
equal strength and force, for reasons to be given 
hereafter. And that those called electrics per se, 
as glass, &c., attract and retain it strongest, and 
contain the greatest quantity. 

9 . We know, that the electrical fluid is in common 
matter, because we can pump it out by the globe or 
tube. We know that common matter has near as 
much as it can contain, because, when we add a 
little more to any portion of it, the additional quan- 
tity does not enter, but forms an electrical atmos- 
phere. And we know, that conmion matter has not 
(generally) more than it can contain, otherwise all 
loose portions of it would repel each other, as they 
constantly do when they have electric atmospheres. 

10. The beneficial uses of this electric fluid in the 
creation we are not yet well acquainted with, though 
doubtless such there are, and those very considerable; 
but we may see some pernicious consequences that 
would attend a much greater proportion of it. For, 
had this globe we live on as much of it in proportion 
as we can give to a globe of iron, wood, or the like, 
the particles of dust and other light matters that 
get loose from it would, by virtue of their separate 
electrical atmospheres, not only repel each other, 
but be repelled from the earth, and not easily be 

VOL. II.— 19. 
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farooght to unite with it again; whence our air 
would continually be n:iQre and more clogged with 
foreign matter and grow unfit for respiration. This 
affords another occasion of adoring that wisdom 
which has made all things by weight and measure! 

11. If a piece of common matter be supposed 
entirely free from electrical matter, and a single 
particle of the latter be brought nigh, it will be at- 
tracted and enter the body, and take place in the 
centre, or where the attraction is every way equal. 
K more particles enter, they take their places where 
tiie balance is equal between the attraction of the 
common matter and their own mutual repulsion. It 
is supposed they form triangles, whose sides shorten 
as their number increases, till the common matter 
has drawn in so many that its whole power of com- 
pressing those triangles by attraction is equal to 
their whole power of expanding themselves by re- 
pulsion; and then will such a piece of matter receive 
no more. 

12. When part of this natural proportion of 
electrical fluid is taken out of a piece of common 
matter, the triangles formed by the remainder are 
supposed to widen, by the mutual repulsion of the 
parts, until they occupy the whole piece. 

13. When the quantity of electrical fluid taken 
from a piece of common matter is restored again, it 
enters the expanded triangles, being again com- 
pressed till there is room for the whole. 

14. To explain this: take two apples, or two 
balls of wood or other matter, each having its own 
natural quantity of the electrical fluid. Suspend 
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them by silk lines from the ceiling. Apply the wire 
of a well-charged phial, held in your hand, to one of 
them (A) Plate III., Fig. 7, and it will receive from 
the wire a qtiantity of the electrical fluid, but will 
not imbibe it, being already full. The fluid, there- 
fore, will flow round its surface and form an elec- 
trical atmosphere. Bring A into contact with J?, 
and half the electrical fluid is commtmicated, so 
that each has now an electrical atmosphere, and 
therefore they repel each other. Take away these 
atmospheres, by touching the balls, and leave them 
in their natural state; then, having fixed a stick of 
sealing-wax to the middle of the phial to hold it by, 
apply the wire to A, at the same time the coating 
touches B. Thus will a quantity of the electrical 
fluid be drawn out of B, and thrown on A. So that 
A will have a redimdance of this fluid, which forms 
an atmosphere round, and B an exactly equal de- 
ficiency. Now, bring these balls again into contact, 
and the electrical atmosphere will not be divided 
between A and B, into two smaller atmospheres as 
before; for B will drink up the whole atmosphere of 
i4, and both will be found again in their natural 
state. 

15. The form of the electrical atmosphere is that 
of the body it surrounds. This shape may be ren- 
dered visible in a still air, by raising a smoke from 
dry rosin dropt into a hot tea-spoon under the elec- 
trified body, which will be attracted, and spread 
itself equally on all sides, covering and concealing 
the body.' And this form it takes, because it is 

s See Supra, p. 189. 
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attracted by all parts of ibe surface of ibe body, 
llioi^ H caimot enter tiie snbstance already replete. 
Without this attraction, it iroold not ren^in rotmd 
the body, but dissqiate in the air. 

16. The atmosphere of electrical partides sur- 
rounding an electnfied sphere is not more disposed 
to leave it, or more easily drawn off from any one 
part of the sphere than another, because it is equally 
attracted by every part. But that is not the case 
with bodies of any other figme. Prom a cube it is 
more easily drawn at the comers than at the plane 
sides, and so from the ai^es of a body of any other 
form, and still most easily from the ai^;le that 
is most acute. Thus if a body shaped as A, B, C, 
D, £, in Plate III., Pig. 8, be electrified, or have an 
dectrical atmosphere communicated to it, and we 
consider every side as a base on which the particles 
rest, and by whidi they are attracted, one may see, 
by imagining a line from A to F, and another from 
£ to Cj, that the portion of the atmosi^ere inchided 
in F, A, £, Cj, has the line A, E for its basis. So the 
portion of atmosphere included in H, A, B, /, has the 
line i4, B for its basis. And likewise the portion 
included in K, B, C, L, has B.Cto rest on; and so on 
the other side of the figure. Now, if you will draw 
off this atmosphere with any blimt, smooth body, 
and approach the middle of the side A, B, you must 
come very near, before the force of your attractor 
exceeds the force or power with which that side 
holds the atmosphere. But there is a small portion 
between /, B, K, that has less of the surface to rest 
on, and to be attracted by, than the neighbouring 
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portions, while at the same time there is a mutual 
repulsion between its particles and the particles of 
those portions; therefore here you can get it with 
more ease, or at a greater distance. Between F, A, 
H, there is a larger portion that has yet a less surface 
to rest on, and to attract it; here, therefore, you can 
get it away still more easily. But easiest of all, be- 
tween L, C, M , where the quantity is largest, and 
the surface to attract and keep it back the least. 
When you have drawn away one of these angular 
portions of the fluid, another succeeds in its place 
from the nature of fluidity and the mutual repulsion 
before mentioned; and so the atmosphere continues 
flowing off at such angle, like a stream, till no more 
is remaining. The extremities of the portions of 
atmosphere over these angular parts are likewise at 
a greater distance from the electrified body, as may 
be seen by the inspection of the above figure; the 
point of tiie atmosphere of the angle C being much 
farther from C, than any other part of the atmos- 
phere over the lines C, S, or S, A; and besides the 
distance arising from the nature of the figure, where 
the attraction is less, the particles will naturally ex- 
pand to a greater distance by their mutual repulsion. 
On these accounts we suppose electrified bodies dis- 
charge their atmospheres upon unelectrified bodies 
more easily, and at a greater distance from their 
angles and points than from their smooth sides. 
Those points will also discharge into the air, when 
the body has too great an electrical atmosphere, 
without bringing any non-electric near to receive 
what is thrown off. For the air, though an electric 
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per se, yet has always more or less water and other 
non-electric matters mixed with it; and these at- 
tract and receive what is so discharged. 

17. But points have a property, by which they 
draw an as well as throw off the electrical fltiid, at 
greater distances than blunt bodies can. That is, 
as the pointed part of an electrified body will dis- 
charge the atmosphere of that body, or communicate 
it farthest to another body, so the point of an un- 
electrified body will draw off the electrical atmos- 
phere from an electrified body, farther than a 
bhmter part of the same unelectrified body will do. 
Thus , a pin held by the head, and the point presented 
to an electrified body, will draw off its atmosphere 
at a foot distance; where, if the head were presented 
instead of the point, no such effect would follow. To 
understand this, we may consider that, if a person 
standing on the floor would draw off the electrical 
atmosphere from an electrified body, an iron crow 
and a blunt knitting-needle held alternately in his 
hand, and presented for that purpose, do not draw 
with different forces in proportion to their different 
masses. For the man, and what he holds in his 
hand, be it large or small, are connected with the 
common mass of unelectrified matter; and the force 
with which he draws is the same in both cases, it 
consisting in the different proportion of electricity 
in the electrified body and that common mass. But 
the force with which the electrified body retains its 
atmosphere by attracting it, is proportioned to the 
surface over which the particles are placed; that is, 
foursquare inches of that surface retain their atmos- 
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phere with four times the force that one square 
inch retains its atmosphere. And as in plucking 
the hah^ from a horse's tail a d^;ree of strength not 
sufficient to pull away a handful at once could yet 
easily strip it hair by hair, so a bltmt body presented 
cannot draw off a ntmiber of particles at once, but a 
pointed one, with no greater force, takes them away 
easily, particle by particle. 

18. These explanations of the power and opera* 
tion of points when they first occurred to me, and 
while they first floated in my mind, appeared per- 
fectly satisfactory; but now I have written them, 
and considered them more closely, I must own I have 
some doubts about them; yet, as I have at present 
nothing better to offer in their stead, I do not cross 
them out; for, even a bad solution read, and its 
faults discovered, has often given rise to a good one, 
in the mind of an ingenious reader. 

19. Nor is it of much importance to us to know 
the manner in which nature executes her laws; it is 
enough if we know the laws themselves. It is of real 
use to know that Qiina left in the air unsupported 
will fall and break; but haw it comes to faU, and 
why it breaks, are matters of speculation. It is a 
pleasure indeed to know them, but we can preserve 
our China without it. 

20. Thus, in the present case, to know this power 
of points may possibly be of some use to mankind, 
though we should never be able to explain it. The 
following experiments, as well as those in my first 
paper, show this power. I have a large prime con- 
ductor, made of several thin sheets of clothier's 
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pasteboard, formed into a tube, near ten feet long 
and a foot diameter. It is covered with Dutch em- 
bossed paper, ahnost totally gilt. This large metallic 
surface supports a much greater electrical atmos- 
phere than a rod or iron of fifty times the weight 
would do. It is suspended by silk lines, and when 
charged will strike, at near two inches distance, a 
pretty hard stroke, so as to make one's knuckle ache. 
Let a person standing on the floor present the point 
of a needle, at twelve or more inches distance form 
it, and while the needle is so presented, the con- 
ductor cannot be charged, the point drawing off the 
fire as fast as it is thrown on by the electrical globe. 
Let it be charged, and then present the point at the 
same distance, and it will suddenly be discharged. 
In the dark you may see the light on the point, 
when the experiment is made. And if the person 
holding the point stands upon wax, he will be elec- 
trified by receiving the fire at that distance. At- 
tempt to draw off the electricity with a blunt body, 
as a bolt of iron round at the end, and smooth (a 
silversmith's iron punch, inch thick, is what I use), 
and you must bring it within the distance of three 
inches before you can do it, and then it is done with 
a stroke and crack. As the pasteboard tube hangs 
loose on silk lines, when you approach it with the 
punch-iron, it likewise will move towards the punch, 
being attracted while it is charged; but if, at the 
same instant, a point be presented as before, it re- 
tires again, for the point discharges it. Take a pair 
of large brass scales, of two or more feet beam, the 
cords of the scales being silk. Suspend the beam 
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by a pack-thread from the ceiling, so that the bottom 
of the scales may be about a foot from the floor; 
the scales will move rotmd in a circle by the tmtwist* 
ing of the pack-thread. Set the iron ptmch on the 
end upon the floor, in such a place as that the scales 
may pass over it in making their circle; then elec- 
trify one scale by applying the wire of a charged 
phial to it. As they move round, you see that scale 
draw nigher to the floor, and dip more when it comes 
over the ptmch; and if that be placed at a proper 
distance, the scale will snap and discharge its fire 
into it. But if a needle be stuck on the end of the 
ptmch, its point upward, the scale, instead of drawl- 
ing nigh to the ptmch and snapping, discharges its 
fire silently through the point, and rises higher from 
the ptmch. Nay, even if the needle be placed upon 
the floor near the ptmch, its point upwards, the end 
of the ptmch, though so much higher than the needle, 
will not attract the scale and receive its fire, for the 
needle will get it and convey it away before it comes 
nigh enough for the ptmch to act. And this is con- 
stantly observable in these experiments, that the 
greater quantity of electricity on the pasteboard 
tube, the farther it strikes or discharges its fire, and 
the point likewise will draw it off at a still greater 
distance. 

Now if the fire of electricity and that of lightning 
be the same, as I have endeavoured to show at large 
in a former paper, this pasteboard tube and these 
scales may represent electrified clouds. If a tube 
of only ten feet long will strike and discharge its fire 
on the ptmch at two or three inches distance, an 
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dectrified doud of perhaps ten thousand acres may 
strike and discharge on the earth at a proportion- 
ably greater distance. The horizontal motion of 
the scales over the floor may represent the motion 
of the clouds over the earth; and the erect iron 
punch, a hill or high building; and then we see how 
electrified clouds passing over hills or high buildings 
at too great a height to strike, may be attracted 
lower till within their striking distance. And lastly, 
if a needle fixed on the ptmch with its point upright, 
or even on the floor below the punch, will draw the 
fire from the scale silently at a much greater than 
the striking distance, and so prevent its descending 
towards the punch; or if in its course it would have 
come nigh enough to strike, yet being first deprived 
of its fire it cannot, and the ptmch is thereby secured 
from the stroke; I say, if these things are so, may 
not the knowledge of this power of points be of use 
to mankind in preserving houses, churches, ships, 
&c., from the stroke of lightning, by directing us to 
fix on the highest parts of those edifices upright rods 
of iron made sharp as a needle, and gilt to prevent 
rusting, and from the foot of those rods a wire down 
the outside of the building into the grotmd, or down 
round one of the shrouds of a ship, and down her 
side till it reaches the water? Would not these 
pointed rods probably draw the electrical fire si- 
lently out of a cloud before it came nigh enough to 
strike, and thereby secure us from that most sudden 
and terrible mischief? 

21. To determine the question whether the clouds 
that contain lightning are electrified or not, I would 
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propose an experiment to be tried where it may be 
done conveniently. On the top of some high tower 
or steeple, place a kind of sentry-box (as in Plate I., 
Fig. 9), big enough to contain a man and an elec- 
trical stand. From the middle of the stand let an 
iron rod rise and pass bending out of the door, and 
then upright twenty or thirty feet, pointed very 
sharp at the end. If the electrical stand be kept 
dean and dry, a man standing on it when such 
clouds are passing low might be electrified and a£Eord 
sparks, the rod drawing fire to him from a doud. 
If any danger to the man should be apprehended 
(though I think there would be none), let him stand 
on the floor of his box, and now and then bring near 
to the rod the loop of a wire that has one end fas- 
tened to the leads, he holding it by a wax handle; 
so the sparks, if the rod is electrified, will strike from 
the rod to the wire and not a£Eect him. 

22. Before I leave this subject of lightning, I 
may mention some other similarities between the 
effects of that and those of electridty. Lightning 
has often been known to strike people blind. A 
pigeon that we struck dead to appearance by the 
electrical shock, recovering life, drooped about the 
yard several days, ate nothing, though crumbs were 
thrown to it, but declined and died. We did not 
think of its being deprived of sight, but afterwards 
a pullet, struck dead in like manner, being recovered 
by repeatedly blowing into its Itmgs, when set down 
on the floor ran headlong against the wall, and on 
examination appeared perfectly blind. Hence we 
conduded that the pigeon also had been abeolutdy 
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by the shock. The biggest animal we have 
yet killed, or tried to kill, with the electrical stroke 
was a well-grown pullet. 

23. Reading in the ingenious Dr. Miles*s account 
of the thunder-storm at Stretham, the effect of the 
lightning in stripping off all the paint that had 
covered a gilt moulding of a pannel of wainscot 
without hurting the rest of the paint, I had a mind 
to lay a coat of paint over the filleting of gold on 
the cover of a book, and try the effect of a strong 
electrical flash sent throt^h that gold from a chaiged 
sheet of glass. But having no paint at hand, I 
pasted a narrow strip of paper over it, and when dry 
sent the flash through the gilding, by which the 
paper was torn off from end to end with such force 
that it was broken in several places, and in others 
brought away part of the grain of the Turkey- 
leather in which it was bound, and convinced me 
that had it been painted the paint would have been 
stripped off in the same manner with that on the 
wainscot at Stretham. 

24. Lightning melts metals, and I hinted in my 
paper on that subject that I suspected it to be a cold 
fusion; I do not mean a fusion by force of cold, but 
a fusion without heat. We have also melted gold, 
silver, and copper in small quantities by the elec- 
trical flash. The manner is this: Take leaf-gold, 
leaf-silver, or leaf-gilt copper, commonly called leaf- 
brass, or Dutch gold; cut off from the leaf long nar- 
row strips the breadth of a straw. Place one of 
these strips between two strips of smooth glass that 
are about the width of your finger. If one strip of 
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gold the length of the leaf be not long enough for 
the glass, add another to the end of it» so that you 
may have a little part hanging out loose at each end 
of the glass. Bind the pieces of glass together from 
end to end with strong silk thread; then place it so 
as to be part of an electrical circuit (the ends of gold 
hanging out being of use to join with the other parts 
of the circuit), and send the flash through it, from a 
large electrified jar or sheet of glass. Then, if your 
strips of glass remain whole, you will see that the 
gold is missing in several places, and instead of it a 
metallic stain on both the glasses; the stains on the 
upper and under glass exactly similar in the minutest 
stroke, as may be seen by holding them to the light; 
the metal appeared to have been not only melted, 
but even vitrified, or otherwise so driven into the 
pores of the glass, as to be protected by it from the 
action of the strongest aqua fartis or aqua regia. I 
send you enclosed two little pieces of glass with 
these metallic stains upon them, which cannot be 
removed without taking part of the glass with them. 
Sometimes the stain spreads a little wider than the 
breadth of the leaf, and looks brighter at the edge, as 
by inspecting closely you may observe in tiiese. 
Sometimes the glass breaks to pieces; once the 
upper glass broke into a thousand pieces, looking 
like coarse salt. The pieces I send you were stained 
with Dutch gold. True gold makes a darker stain, 
somewhat reddish; silver, a greenish stain. We 
once took two pieces of thick looking-glass, as broad 
as a gunter's scale, and six inches long; and, placii^ 
gold-leaf between them, put them between two 
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smooihly-plained pieces of wood, and fixed them 
tight in a book-binder's small press: yet, though 
they were so closely confined, the force of the elec- 
triad shock shivered the glass into many pieces. 
The gold was melted, and stained into the glass, as 
iisuaL The circumstances of the breaking of the 
glass difEer nmch in making the experiment, and 
sometimes it does not break at all; but this is con- 
stant, that the stains in the upper and under pieces 
are exact counterparts of each other. And though 
I have taken up the pieces of glass between my fin- 
gers immediately after this melting, I never could 
perceive the least warmth in them. 

25. In one of my fonner papers I mentioned that 
gilding on a book, though at first it communicated 
the shock perfectly well, yet failed after a few ex- 
periments, which we could not account for. We 
have since found, that one strong shock breaks the 
continuity of the gold in the filleting, and makes it 
look rather like dust of gold, abtmdance of its parts 
being broken and driven off; and it will seldom con- 
duct above one strong shock. Perhaps this may be 
the reason : when there is not a perfect continuity in 
the circuit, the fire must leap over the vacancies; 
there is a certain distance which it is able to leap 
over according to its strength; if a number of small 
vacancies, though each be very minute, taken to- 
gether exceed that distance, it cannot leap over 
them, and so the shock is prevented. 

26. From the before-mentioned law of elec- 
tricity, that points, as they are more or less acute, 
draw on and throw off the electrical fluid with more 
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or less power, and at greater or less distances, and 
in larger or smaller quantities in the same time, we 
may see how to account for the situation of the leaf 
of gold suspended between two plates, the upper 
one continually electrified, the under one in a per- 
son's hand standing on the floor. When the upper 
plate is electrified, the leaf is attracted and raised 
towards it, and would fly to that plate, were it not 
for its own points. The comer that happens to be 
uppermost when the leaf is rising, being a sharp 
point, from the extreme thinness of the gold, draws 
and receives at a distance a sufficient quantity of the 
electric fluid to give itself an electric atmosphere, by 
which its progress to the upper plate is stopped,and 
it begins to be repelled from that plate, and would 
be driven back to the under plate, but that its lowest 
comer is likewise a point, and throws off or dis- 
charges the overplus of the leaf's atmosphere as fast 
as the upper comer draws it on. Were these two 
points perfectly eqtial in acuteness, the leaf would 
take place exactly in the middle space, for its weight 
is a trifle compared to the power acting on it; but it 
is generally nearest the unelectrified plate, because, 
when the leaf is offered to the electrified plate, at a 
distance, the sharpest point is commonly first 
affected and raised towards it; so that point, from 
its greater acuteness, receiving the fluid faster than 
its opposite can discharge it at eqtial distances, it 
retires from the electrified plate and draws nearer 
to the unelectrified plate, tfll it comes to a distance 
where the discharge can be exactly eqtial to the 
receipt, the latter being lessened and the former 
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increased; and there it remains as long as the globe 
oontinuesi to supply fresh electrical matter. This 
will appear plain, when the difference of acuteness 
in the comers is made very great. Cut a piece of 
Dutch gold (which is fittest for these experiments 
on account of its great strength) into the form of 
Figure 10, the upper comer a right angle, the two 
next obtuse angles, and the lowest a very acute one; 
and bring this on your plate, under the electrified 
plate, in such a manner as that the right-angled part 
may be first raised (which is done by covering the 
acute part with the hollow of your hand), and you 
will see this leaf take place much nearer to the upper 
than the under plate ; because, without being nearer, 
it cannot receive so fast at its right-angled point as 
it can discharge at its acute one. Turn this leaf 
with the acute part uppermost, and then it takes 
place nearest the tmelectrified plate; because other- 
wise it receives faster at its acute point than it 
can dischaige at its right-angled one. Thus. the 
difference of distance is always proportioned to the 
difference of acuteness. Take care, in cutting your 
leaf, to leave no little ragged particles on the edges, 
which sometimes form points where you would not 
have them. You may make this figure so acute 
below and blunt above, as to need no under plate, it 
discharging fast enough into the air. When it is 
made narrower, as the figure between the pricked 
lines, we call it the golden fish, from its manner of 
acting. For if you take it by the tail, and hold it at a 
foot or greater horizontal distance from the prime 
conductor, it will, when let go, fly to it with a brisk 
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but wavering motion, like that of an eel through the 
water; it will then take place under the prime con- 
ductor, at perhaps a quarter or half an inch distance, 
and keep a contintial shaking of the tail like a fish, 
so that it seems animated. Turn its tail towards 
the prime conductor, and then it flies to your finger, 
and seems to nibble it. And if you hold a plate 
under it at six or eight inches distance, and cease 
turning the globe, when the electrical atmosphere of 
the conductor grows small, it will descend to the 
plate, and swim back again several times, with the 
same fish-like motion, greatly to the entertainment 
of spectators. By a little practice in blunting or 
shaipening the heads or tails of these figures, you 
may make them take place as desired, nearer or 
farther from the electrified plate. 

27. It is said, in section eighth of this paper, that 
all kinds of common matter are supposed not to 
attract the electrical fluid with eqtial strength ; and 
that those called electrics per se, as glass, &c., attract 
and retain it strongest, and contain the greatest 
qtiantity. This latter position may seem a paradox 
to some, being contrary to the hitherto received 
opinion; and therefore I shall now endeavour to 
explain it. 

28. In order to this, let it first be considered that 
we cannot, by any means we are yet acquainted with, 
force the electrical fluid through glctss. I know it is 
commonly thought that it easily pervades glass; 
and the experiment of a feather suspended by a 
thread, in a bottle hermetically sealed, yet moved 
by bringing a rubber tube near the outside of the 
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bottle, is allied to prove it. But if the dectrical 
fluid so easily pervades glass, how does the phial 
become charged (as we term it), when we hold it in 
our hands? Would not the fire, thrown in by the 
wire, pass through to our hands, and so escape into 
the floor? Would not the bottle in that case be left 
just as we found it, uncharged, as we know a metal 
bottle so attempted to be charged would be? Indeed, 
if there be the least crack, the minutest solution of 
continuity in the glass, though it remains so tight 
that nothing else we know of will pass, yet the ex- 
tremely subtile electric fluid flies through such a 
crack with the greatest freedom, and such a bottle 
we know can never be chaiged; what then makes 
the difference between such a bottle and one that is 
sotmd, but this, that the fluid can pass through the 
one and not through the other.' 

29. It is true there is an experiment that at first 
sight would be apt to satisfy a slight observer that 
the fire thrown into the bottle by the wire does really 
pass through the glass. It is this: Place the bottle on 
a glass stand under the prime conductor; suspend a 
bullet by a chain from the prime conductor till it 
comes within a quarter of an inch right over the 
wire of the bottle ; place yotir knuckle on the glass 
stand at just the same distance from the coating of 
the bottle as the bullet is from its wire. Now let the 
globe be turned, and you see a spark strike from the 
bullet to the wire of the bottle, and the same instant 
you see and feel an exactly equal spark striking from 
the coating on your knuckle, and so on, spark for 

* See tlM first sixteen tections of the fcMrmer paper. No. LXI. 
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spark. This looks as if the whole received by the 
bottle was again discharged from it. And yet 
the bottle by this means is charged!' And therefore 
the fire that thtis leaves the bottle, though the same 
in quantity, cannot be the very same fire that en- 
tered at the wire, for if it were, the bottle would 
remain tmchaiged. 

30. If the fire that so leaves the bottle be not the 
same that is thrown in through the wire, it must be 
fire that subsisted in the bottle (that is, in the glass 
of the bottle) before the operation b^;an. 

31. If so there must be a great quantity in glass, 
because a great quantity is thus discharged, even 
from very thin glass. 

33. Hiat this electrical fluid or fire is strongly 
attracted by glass, we know from the quickness and 
violence with which it is resumed by the part that 
had been deprived of it when there is an opportu- 
nity. And by this, that we cannot from a mass of 
glass draw a quantity of electric fire, or electrify the 
whole mass minus, as we can a mass of metal. We 
cannot lessen or increase its whole qtiantity, for the 
quantity it has it holds, and it has as much as it can 
hold. Its pores are filled with it as full as the mu- 
tual repellency of the particles will admit, and what 
is already in refuses, or strongly repels, any addi- 
tional quantity. Nor have we any way of moving 
the electrical fluid in glass, but one: that is, by 
covering part of the two surfaces of thin glass with 
non-electrics, and then throwing an additional quan- 
tity of this fluid on one surface, which, spreading 

s See g zo of paper No. LXL 
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in the non-dectric, and being bound by it to that 
surface, acts by its repeUii^ force on the par- 
tides of the electrical fluid contained in the other 
surface, and drives them out of the glass into the 
non-electric on that side from whence they are dis- 
diaiged, and then those added on the charged side 
can enter. But when this is done there is no more 
in the glass, nor less, than before, jtist as much hav- 
ing left it on one side as it received on the other. 

33. I feel a want of terms here, and doubt much 
whether I shall be able to make this part intelligible. 
By the word surface, in this case, I do not mean mere 
length and breadth without thickness; but, when I 
sp^ik of the upper or under surface of a piece of 
glass, the outer or inner surface of the phial, I mean 
length, breadth, and half the thickness, and b^ the 
&vor of being so understood. Now I suppose that 
glass, in its first principles, and in the furnace, has 
no more of this electrical fluid than other common 
matter; ihat when it is blown, as it cools, and the 
particles of common fire leave it, its pores become 
a vacuum; that the component parts of glass are 
extremely small and fine, I guess from its never 
showing a rough face when it breaks, but always a 
polish; and from the smallness of its particles I sup- 
pose the pores between them must be exceedingly 
small, which is the reason that aqua fortis, nor any 
other menstruum we have, can enter to separate 
them and dissolve the substance ; nor is any fluid we 
know of fine enough to enter, except common fire 
and the electric fluid. Now the departing fire, leav- 
ing a vacuum, as aforesaid, between these pores. 
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which air nor water are fine enough to enter and 
fill, the electric fltiid (which is everywhere ready in 
what we call the non-electrics, and in the non-electric 
mixtures that are in the air) is attracted in; yet does 
not become fixed with the substance of the glass, but 
subsists there as water in a porous stone, retained 
only by the attraction of the fixed parts, itself still 
loose and a fluid. But I suppose farther, that, in 
the cooling of the glass, its texture becomes closest 
in the middle, and forms a kind of partition, in which 
the pores are so narrow that the particles of the 
electrical fluid, which enter both surfaces at the 
same time, cannot go through, or pass and repass 
from one surface to the other, and so mix together; 
yet, though the particles of electric fluid imbibed by 
each surface cannot themselves pass, through to 
those of the other, their repellency can, and by this 
means they act on one another. The partides of 
the electric fluid have a mutual repellency, but by 
the power of attraction in the glass they are con- 
densed or forced near to each other. When the 
glass has received, and by its attraction forced 
closer together, so much of this electric fluid, as 
that the power of attracting and condensing in the 
one, is equal to the power of expansion in the other, 
it can imbibe no more, and that remains its con- 
stant whole quantity; but each surface wotdd 
receive more, if the repellency of what is in the 
opposite surface did not resist its entrance. The 
quantities of this fluid in each surface being equal, 
their repelling action on each other is equal; and 
therefore those of one surface caimot drive out those 
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of the other; but if a greater quantity is forced into 
one surface than the glass would naturally draw in, 
this increases the repelling power on that side, and, 
overpowering the attraction on the other, drives out 
part of the fluid that had been imbibed by that sur- 
face, if there be any non-electric ready to receive 
it; such there is in all cases where glass is electrified 
to give a shock. The surface that has been thus 
emptied, by having its electrical fluid driven out, 
resumes again an equal quantity with violence, as 
soon as the glass has an opportunity to discharge 
that over quantity more than it could retain by at- 
traction in its other surface, by the addition^ re- 
pellency of which the vacuum had been occasioned* 
For experiments &voring (if I may not say confirm- 
ing) this hypothesis, I must, to avoid repetition, b^ 
leave to refer you back to what is said of the dec- 
trical phial in my former papers. 

34. Let us now see how it will account for sev- 
eral other appearances. Glass, a body extremely 
elastic (and perhaps its elasticity may be owing in 
some degree to the subsisting of so great a quantity 
of this repelling fluid in its pores) , must, when rubbed, 
have its rubbed surface somewhat stretched, or its 
solid parts drawn a little farther asunder, so that 
the vacancies, in which the electrical fluid resides, 
become larger, affording room for more of that fluid, 
which is immediately attracted into it from the 
cushion or handrubbing, they being supplied from 
the conmion stock. But the instant the parts of the 
glass so opened and filled have passed the friction, 
they dose again, and force the additional quantity 
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out upon the soxface, where it mtist rest till that part 
comes round to the cushion again, unless some non- 
electric (as the prime conductor) first presents to 
receive it.' But if the inside of the globe be lined 
with a non-electric, the additional repellency of the 
electrical fluid thus collected by friction on the 
rubbed part of the globe's outer surface drives an 
equal qtiantity out of the inner surface into that 
non-electric lining, which, receiving it and carrying 
it away from the rubbed part into the common mass 
through the axis of the globe and frame of the ma- 
chine, the new-collected electrical fluid can enter 
and remain in the outer surface, and none of it (or 
a very little) will be received by the prime con- 
ductor. As this charged part of the globe comes 
round to the cushion again, the outer surface de- 
livers its overplus fire into the cushion, the opposite 
inner surface receiving at the same time an equal 
qtiantity from the floor. Every electrician knows 
ttiat a globe wet within will afford little or no fire; 
but the reason has not before been attempted to be 
given, that I know of. 

35. So, if a tube lined with a non-electric be 
rubbed,' little or no fire is obtained from it; what is 
collected from the hand in the downward rubbing 
stroke entering the pores of the glass, and driving an 

' In the dark the electric fluid may be seen on the cushion in two 
semi-circles or half*moons, one on the fore part, the other on the back 
part of the cushion, just where the globe and cushion separate. In 
the fore crescent the fire is passing out of the cushion into the glass; 
in the other it is leaving the s^ass and returning into the back part 
of the cushion. When the prime conductor is applied to take it ofE 
the glass, the back crescent disappears. — ^F. 

' Gilt paper, with the gilt face next the glass, does wdl. 
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equal quantity out of the inner surface into tbe non- 
electric linix^; and the hand, in passtx^ up to take a 
second stroke, takes out again what had been 
thrown into the outer surface, and then the inner 
surface receives back again what it had given to the 
non-electric lining. Thus the particles of electrical 
fluid belonging to the inside surface go in and out 
of their pores every stroke given to the tube. Put a 
wire into the tube, the inward end in contact with 
the non-electric lining, so it will represent the Leyden 
bottle. LfCt a second person touch the wire whQe 
ycm rub, and the fire, driven out of the inward sur- 
face when you give the stroke, will pass through him 
into the common mass, and return through him 
when the inner surface resumes its quantity, and 
therefore this new kind of Leyden bottle cannot be 
so charged. But thus it may: after every stroke, 
before you pass your hand up to make another, let a 
second person apply his finger to the wire, take the 
spark, and then withdraw his finger; and so on till 
he has drawn a number of sparks; thus will the 
inner surface be exhausted, and the outer surface 
charged; then wrap a sheet of gilt paper close 
round the outer surface, and grasping it in your 
hand you may receive a shock by applying the 
finger of the other hand to the wire; for now the 
vacant pores in the inner surface restime their quan- 
tity, and the overcharged pores in the outer sur- 
face discharge their overplus ; the equilibrium being 
restored through your body, which could not be 
restored through the glass.' If the tube be 

> See ptaptr No. LXI., g 15. 
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exhausted of air, a non-electric lining in contact with 
the wire is not necessary; for in vacuo the electrical 
fire will fly freely from the inner surface without a 
non-electric conductor; but air resists its motion; 
for being itself an electric per se, it does not attract 
it, having already its qtiantity. So the air never 
draws off an electric atmosphere from any body, 
but in proportion to the non-electrics mixed with it; 
it rather keeps such an atmosphere confined, which, 
from the mutual repulsion of its particles, tends to 
dissipation, and would immediately dissipate in 
vacuo. And thus the experiment of the feather en- 
closed in a glass vessel hermetically sealed, but mov- 
ing on the approach of the rubbed tube, is explained. 
When an additional qtiantity of the electrical fluid 
is applied to the side of the vessel by the atmosphere 
of the tube, a qtiantity is repelled and driven out of 
the inner surface of that side into the vessel, and 
there affects the feather, returning again into its 
pores when the tube with its atmosphere is with- 
drawn; not that the particles of that atmosphere 
did themselves pass through the glass to the feather. 
And every other appearance I have yet seen, in 
which glass and electricity are concerned, are, I 
think, explained with equal ease by the same hypoth- 
esis. Yet perhaps it may not be a true one, and I 
shall be obliged to him that affords me a better. 

36. Thus I take the difference between non-elec- 
trics and glass, an electric per se, to consist in these 
two particulars, ist, that a non-electric easily suf- 
fers a change in the quantity of the electric fluid it 
contains. You may lessen its whole quantity by 
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drawing out a part, which the whole body will again 
resume; but of glass you can only lessen the quan- 
tity contained in one of its surfaces; and not thatt 
but by supplying an equal quantity at the same 
time to the other surface; so that the whole glass 
may always have the same quantity in the two sur-^ 
faces, their two different quantities being added to* 
gether. And this can only be done in glass that is 
thin; beyond a certain tiiickxiess we have yet no 
power that can make this change. And 2dly, 4hat 
the electric fire freely moves from place to place in 
and through the substance of a non-electric, but not 
so through the substance of glass. If you offer a 
quantity to one end of a long rod of metal it receives 
it, and when it enters every particle that was before 
in the rod pushes its neighbour quite to the farther 
end, where the overplus is discharged; and this in- 
stantaneously, where the rod is part of the circle in 
the experiment of the shock. But glass, from the 
smallness of its pores, or stronger attraction ci 
what it contains, refuses to admit so free a motion; 
a glass rod will not conduct a shock, nor will the 
thiimest glass suffer any particle entering one of its 
surfaces to pass through to the other. 

37. Hence we see the impossibility of success in 
the experiments proposed to draw out the effiluvial 
virtues of a non-electric, as cinnamon, for instance, 
and HMxing them with the electric fluid, to convey 
them with that into the body by including it in the 
globe, and then applying friction, &c. For, though 
the effluvia of cirmamon and the electric fluid should 
mix within the globe, they would never come out 
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together thixnigh the pores of the glass, and so go 
to the prime conductor, for the electric fluid itself 
cannot come throtagh, and the prime conductor is 
always supplied from the cushion, and that from the 
floor. And besides, when the globe is filled with 
cinnamon, or other non-electric, no electric fluid 
can be obtained from its outer surface, for the reason 
before mentioned. I have tried another way, which 
I thought more likely to obtain a mixture of the 
electric and other effluvia together, if such a mixture 
had been possible. I placed a glass plate under my 
cushion, to cut off the communication between the 
cushion and the floor, then brought a small chain 
from the cushion into a glass of oil of turpentine, 
and carried another chain from the oil of turpentine 
to the floor, taking care that the chain tiom the 
cushion to the glass should touch no part of the 
frame of the machine. Another chain was fixed to 
the prime conductor, and held in the hand of a per- 
son to be electrified. The ends of the two chains in 
the glass were near an inch distant from each other, 
the oil of turpentine between. Now the globe being 
turned could draw no fire from the floor through the 
machine, the communication that way being cut off 
by the thick glass plate under the cushion; it must 
then draw it through the chains whose ends were 
dipped in the oil of turpentine. And as the oil of tur- 
pentine, being an electric per se^ would not conduct, 
what came up from the floor was obliged to jump 
from the end of one chain to the end of the other, 
through the substance of that oil, which we could 
see in large sparks, and so it had a fair opportunity 
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of seizing some of the finest particles of the oil in its 
passage, and carrying them off with it; but no sach 
effect followed, nor could I perceive the least differ- 
ence in the smell of the electric eflSuvia thus col- 
lected, from what it has ^en collected otherwise, 
nor does it otherwise affect the body of a person 
dectrized. I likewise put into a phial, instead of 
water, a strong puigative liquid, and then chai^ged 
the phial, and took repeated shocks from it, in whidi 
case every particle of the electrical fluid must, be- 
fore it went through my body, have first gone 
through the liquid when the phial is charging, and 
returned through it when discharging, yet no other 
effect followed than if it had been charged with 
water. I have also smelled the electric fire when 
drawn through gold, silver, copper, lead, iron, wood, 
and the human body, and cotild perceive no differ- 
ence; the odor is always the same, where the spark 
does not bum what it strikes; and therefore I im- 
agine it does not take that smell from any quality 
of the bodies it passes through. And indeed, as that 
smell so readily leaves the electric matter, and ad- 
heres to the knuckle receiving the sparks, and to 
other things, I suspect that it never was connected 
with it, but arises instantaneously from something 
in the air acted upon by it. For if it was fine enough 
to come with the electric fluid through the body 
of one person, why should it stop on the skin of 
another? 

But I shall never have done, if I tell you all my 
conjecttu*es, thoughts, and imaginations on the na- 
ture and operations of this electric fluid, and relate 
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the variety of little experiments we have tried. I 
have already made this paper too long, for which I 
must crave pardon, not having now time to abridge 
it. I shall only add that, as it has been observed 
here that spirits will fire by the electric spark in the 
summer-time without heating them, when Fahren- 
heit's thermometer is above seventy; so, when 
colder, if the operator puts a small flat bottle of 
spirits in his bosom, or a dose pocket, with the 
spoon, some little time before he uses them, the heat 
of his body will communicate warmth more than 
sufficient for the ptupose. 



ADDITIONAL EXPERIMENTS 

Proving that the Leyden Bottle has no more Electrical 
Fire in it when charged than before, nor less when 
discharged; that, in discharging, the Fire does not 
issue front the Wire and the Coating at the same 
Time, as some have thought, but that the Coating 
always receives what is discharged by the Wire, or 
an equal Quantity; the outer Surface being always 
in a Negative State of Electricity, when the inner 
Surface is in a positive State. 

Place a thick plate of glass under the rubbing 
cushion, to cut off the communication of electrical 
fire from the floor to the cushion; then, if there be 
no fine points or hairy threads sticking out from the 
cushion, or from the parts of the machine opposite to 
the cushion (of which you must be careful), you can 
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get but a few sparks from tbe prime ooiidiictor, 
wbich are all the cushion will part with« 

Hang a phial then on the prime oonducfeor, and it 
win not charge, though yoa hold it by the coating. 
But— 

Form a conmi im ication by a diain from the coating 
to the cushion, and the phial win charge. 

For ^be globe then draws the electric fire out of 
the outside surface of the phial, and forces it throqg^ 
the prime conductor and wire of the phial into the 
inside surface. 

Thus the bottle is charged with its own fire» no 
other being to be had while the glass plate is under 
the cushion. 

Hang two cork balls by flaxen threads to the prime 
conductor; then touch the coating of the bottle, and 
they win be electrified and recede from each other. 

For, just as much fire as you give the coating, so 
much is discharged through the wire upon the prime 
conductor, whence the cork balls receive an electrical 
atmosphere. But — 

Take a wire bent in the form of a C, with a stick 
of wax fixed to the outside of the curve to hold it by ; 
and apply one end of this wire to the coating, and 
the otiier at the same time to the prime conductor, 
the phial wiU be discharged; and if the baUs are not 
electrified before the discharge, neither wiU they 
appear to be so after the discharge, for they will not 
repel each other. 

If the phial reaUy exploded at both ends, and 
discharged fire from both coating and wire, the 
balls would be more electrified, and recede farther; 
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for none of fhe fire can escape, fhe wax handle 
preventing. 

But if the fire with which the inside surface is sur- 
charged be so much precisely as is wanted by the 
outside surface, it will pass round through the wire 
fixed to the wax handle, restore the equilibrium in 
the glass, and make no alteration in the state of the 
prime conductor. 

Accordingly we find that if the prime conductor be 
electrified, and the cork balls in a state of repellency 
before the bottle is dischai^ged, they continue so 
afterwards. If not, they are not electrified by that 
discharge. 
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TO SAMUEL JOHNSON « 

Priladblpria, 93 Augiitt, 1750. 

Dbar Sir: — ^We received your favor of the i6th 
instant. Mr. Peters will hardly have time to write to 
you by this post, and I must be short. Mr. Francis 
spent the last evening with me, and we were all 
glad to hear that you seriously meditate a visit after 
the middle of next month, and that you will inform 
us by a line when to expect you. We drank your 
health and Mrs. Johnson's, remembering your kind 
entertainment of us at Stratford. 

' Dr. Samuel Johnson was the first president of King's (now Cotttm- 
bia) College, New York. This letter appears to have been written at 
the time of the first establishment of the College of Philadelphia, the 
presidency of which instittttion had been offered to him, but was 
decBned. 
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I fhink with you, that nothing is of more import- 
ance for the public weal, than to form and train up 
youth in wisdom and virtue. Wise and good men 
are, in my opinion, the strength of a state; much 
more so than riches or arms, which, under the man* 
agement of ignorance and wickedness, often draw on 
destruction, instead of providing for the safety of the 
people. And though the culture bestowed on many 
should be successful only with a few, yet the influence 
of those few, and the service in their power may be 
very great. Bven a single woman, that was wise, by 
her wisdom saved the city. 

I think also that general virtue is more probably 
to be expected and obtained from the education of 
youth, than from the exhortation of adult persons; 
bad habits and vices of the mind being, like diseases 
of the body, more easily prevented tiian cured. I 
think, moreover, that talents for the education of 
youth are the gift of God; and that he on whom 
they are bestowed, whenever a way is opened for the 
use of them, is as strongly called as if he heard a 
voice from heaven; nothing more stu-ely pointing 
out duty in a public service, than ability and oppor- 
tunity of performing it. 

I have not yet discoursed with Dr. Jenney concern- 
ing your removal hither. You have reason, I own, to 
doubt whether your coming on the foot I proposed 
would not be disagreeable to him, though I think it 
ought not; for, should his particular interest be 
somewhat affected by it, that ought not to stand in 
competition with the general good; especially as it 
cannot be much affected, he being old, and rich, and 
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without children. I will, however, learn his senti- 
ments before the next post. But whatever influence 
they might have on your determination about remov- 
ing, they need have none on your intention of 
visiting; and if you favor us with the visit, it is 
not necessary that you should previotisly write to 
him to learn his disposition about your removal, 
since you will see him, and when we are all together 
those things may be better settled in conversation 
than by letters at a distance. 

Your tenderness of the Church's peace is truly 
laudable; but methinks to build a new church in a 
growing place is not properly dividing but multiply^ 
ing; and will really be the means of increasing the 
ntmiber of those who worship God in that way. 
Many who cannot now be accommodated in the 
church go to other places or stay at home; and if we 
had another church, many who go to other places or 
stay at home would go to church. I suppose the 
interest of the church has been far from suffering in 
Boston by the building of two churches there in my 
memory. I had for several years nailed against the 
wall of my house a pigeon-box that would hold six 
pair ; and though they bred as fast as my neighbours' 
pigeons, I never had more than six pair, the old and 
strong driving out the young and weak, and obliging 
them to seek new habitations. At length I put up 
an additional box with apartments for entertaining 
twelve pair more, and it was soon filled with inhabi- 
tants by the overflowing of my first box and of others 
in the neighbourhood. This I take to be a parallel 
case with the building a new church here. 



▼OL. n.— SI. 
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Your years I think are not so many as to be an ob- 
jection of any weight, especially considering the vigor 
of your constitution. For the smallpox, if it should 
spread here, you might inoculate with great probabil- 
ity and safety; and I think that distemper generally 
more favorable here than farther northward. Your 
objection about the politeness of Philadelphia and 
your imagined rusticity is mere compliment, and 
your diffidence of yotirself absolutely groundless. 

My humble respects, if you please, to your breth- 
ren at the Commencement. I hope they will advise 
you to what is most for the good of the whole, and 
then I think they will advise you to remove hither. 
Please to tender my best respects and service to Mrs. 
Johnson and your son. I am, dear Sir, your obUged 
and affectionate humble servant, 

B. Franklin. 
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TO JAMBS BOWDOIN,' AT BOSTON 

Philadblphia, 25 October, 1750. 

Sir: — Enclosed with this I send you all my elec- 
trical papers, fairly transcribed, and I have, as you 
desired, examined the copy, and find it correct. I 
shall be glad to have your observations on them, and 
if in any part I have not made myself well tmder- 

' Mr. Bowdoin was at this time twenty-three years old. He became 
distinguished afterwards as a philosopher and statesman, being one of 
the principal founders and the first president of the American Academy 
of Arts and Sciences. He took an active and prominent part in the 
events of the American Revolution, and was subsequently governor of 
Massachusetts. — Spa&ks. 
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stood, I will on notice endeavour to explain the ob- 
scure passages by letter. My compliments to Mr. 
Cooper and the other gentlemen who were with you 
here. I hope you all got safe home. I am, Sir, 

Your most humble servant, 

B. Franklin. 



LXXV 



TO JARBD BLIOT 

Philadblphia, as October, 1750. 

Dear Sir : — I ought to have informed you sooner, 
that we got well home, and should have inquired after 
your health, as we left you in the hands of a fever. 
I b^ you will excuse the delay, and desire you will 
remember in my favor the old saying. They who have 
much business must have much pardon. Whenever 
Mr. Francis and I meet of an evening, we drink your 
health, among our other New England friends, and he 
desires to be always respectfully remembered to you. 

I am glad to hear you are got well again; but I 
cannot have the pleasure of seeing you again this 
year. I will write to Colonel Schuyler, and obtain 
for you a particular accotmt of his manner of improv- 
ing his banked grounds; and will also procure for 
you a specimen of our altmi earth, with Mr. Syng's 
observations on it. In return (for you know there is 
no trade without returns) I request you to procure 
for me a particular accotmt of the manner of making 
a new kind of fence we saw at Southhold, on Long 
Island, which consists of a bank and hedge. I would 
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know every particular relating to the matter, as 
the best thickness, height and slope of the bank; the 
manner of erecting it, the best time for the work, the 
best way of planting the hedge, the price of the work 
to laborers per rod or perch, and whatever may be 
of use for our information here, who begin in many 
places to be at a loss for wood to make fence with. 
We were told at Southhold, that this kind of fencing 
had been long practised with success at Southampton 
and other places, on the south side of the Island, but 
was new among them. I hear the minister at South- 
hold is esteemed an ingenious man; perhaps you 
may know him, and he will at your request favor me 
with an explicit account of these fences. 

The fore part of the summer here was extremely 
dry, and the grass in many places was burnt up. 
But we had a good crop of wheat; and, rains coming 
on about the end of July, we had in August a new 
spring, the grass sprouting again wonderfully thick 
and fast, in fields where we tiiought the very roots 
had been destroyed. Our grave-diggers said they 
foxmd the earth hot sensibly at three feet depth, even 
after these rains ; perhaps the great heat below and 
the moisture above occasioned this sudden and pro- 
fuse vegetation, the whole coxmtry being, as it were, 
one great hot-bed. 

I am, with esteem and affection, dear Sir, 
Your obliged humble servant, 

B. Franklin. 
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LXXVI 



TO A FRIEND IN BOSTON ' 



Philadelphia, 2$ December, 1750. 

I have lately made an experiment in electricity that 
I desire never to repeat. Two nights ago, being 
about to kill a turkey by the shock from two laige 
glass jars, containing as much electrical fire as forty 
common phials, I inadvertently took the whole 
through my own arms and body, by receiving the 
fire from the united top wires with one hand, while 
the other held a chain connected with the outsides 
of both jars. The company present (whose talking 
to me and to one another, I suppose, occasioned my 
inattention to what I was about) say that the flash 
was very great, and the crack as loud as a pistol; 
yet, my senses being instantly gone, I neither saw 
the one nor heard the other; nor did I feel the stroke 
on my hand, though I afterwards fotmd it raised a 
round swelling where the fire entered, as big as half 
a pistol-bullet, by which you may judge of the quick- 
ness of the electrical fire, which by this instance 
seems to be greater than that of sotmd, light, or ani- 
mal sensation. 

What I can remember of the matter is that I was 
about to try whether the bottles or jars were fully 
charged by the strength and length of the stream is- 
suing to my hand, as I commonly used to do, and 
which I might safely enough have done if I had not 

'A copy of this letter was fotind among Governor Bowdoin's papers, 
without the name of the person to whom it was addressed. — Sparks. 
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held the chain in the other hand. I then felt what I 
know not how well to describe — ^a universal blow 
throtighout my whole body from head to foot, which 
seemed within as well as without; after which the 
first thing I took notice of was a violent, quick 
shaking of my body, which gradually remitting, my 
sense as gradually returned, and then I thought the 
bottles mtist be discharged, but could not conceive 
how, till at last I perceived the chain in my hand, and 
recollected what I had been about to do. That part 
of my hand and fingers which held the chain was left 
white, as though the blood had been driven out, and 
remained so eight or ten minutes after, feeling like 
dead flesh; and I had a numbness in my arms and 
the back of my neck, which continued till the next 
morning, but wore off. Nothing remains now of 
this shock but a soreness in my breast-bone, ^(^cfa 
feds as if it had been bruised. I did not fall, but 
suppose I should have been knocked down if I had 
received the stroke in my head. The whole was over 
in less than a minute. 

You may communicate this to Mr. Bowdoin as a 
caution to him, but do not make it more public, for I 
am ashamed to have been guilty of so notorious a 
blunder; a match for that of the Irishman whom my 
sister told me of, who, to divert his wife, poured the 
bottle of gtmpowder on the live coal; or of that 
other, who, being about to steal powder, made a hole 
in the cask with a hot iron. I am yotirs, &c., 

B. Franklin. 

P. S. — ^The jars hold six gallons each. 
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LXXVII 

TO CADWALLADBR COLDBN» AT NBW YORK 

Philadblphia, , i75<* 

Sir : — ^I enclose you answers^ such as my present 
hurry of business will permit me to make, to the 
principal queries contained in yours of the 28th 
instant, and b^ leave to refer you to the latter piece 
in the printed collection of my papers, for further 
explanation of the difference between what are called 
electrics per se and nan-electrics. When you have 
time to read and consider these papers, I will endeav- 
our to make any new experiments you shall propose, 
that you think may afford farther light or satisfaction 
to either of us; and shall be much obliged to you for 
such remarks, objections, &c., as may occur to you. 

I forget whether I wrote to you that I have melted 
brass pins and steel needles, inverted the poles 
of the magnetic needle, given a magnetism and 
polarity to needles that had none, and fired dry 
gunpowder by the electric spark. I have five bottles 
that contain eight or nine gallons each, two of which 
chaiged are sufficient for those ptirposes; but I can 
chaige and discharge them altogether. There are no 
bounds (but what expense and labor give) to the 
force man may raise and use in the electrical way; 
for bottle may be added to bottle ad infinitum, and 
all united and discharged together as one, the force 
and effect proportioned to their number and size. 
The greatest known effects of common lightning may^ 
I think, without much difficulty, be exceeded in this 
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way, which a few years since cotdd not have been 
believed, and even now may seem to many a little 
extravagant to suppose. So we are got beyond the 
skill of Rabelais's devils of two years old, who, he 
humorously says, had only learned to thtmder and 
l^hten a little round the head of a cabbage. 
I am, with sincere respect. 

Your most obliged humble servant, 

B. Franklin. 



Queries and Answers Referred to in the Foregoing 

Letter 

Query. Wherein consists the difference between 
an electric and a non-electric body? 

Answer. The terms electric per se and nonelectric 
were first used to distinguish bodies, on a mistaken 
supposition that those called electrics per se alone 
contained electric matter in their substance which 
was capable of being excited by friction, and of being 
produced or drawn from them, and communicated to 
those called nonelectrics, supposed to be destitute of 
it; for the glass, &c., being rubbed, discovered signs 
of having it, by snapping to the finger, attracting, re- 
pelling, &c., and could communicate those signs to 
metals and water. Afterwards it was foxmd that 
rubbing of glass would not produce the electric mat- 
ter, unless a communication was preserved between 
the rubber and the floor; and subsequent experi- 
ments proved that the electric matter was really 
drawn from those bodies that at first were thought to 
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have none in them. Then it was doubted whether 
glass, and other bodies called electrics per se, had 
really any electric matter in them, since they appar- 
ently afforded none but what they first extracted 
from those which had been called non-electrics. But 
some of my experiments show that glass contains it 
in great quantity, and I now suspect it to be pretty 
equally diffused in all the matter of this terraqueous 
globe. If so, the terms electric per se and nan-electric 
should be laid aside as improper; and (the only differ- 
ence being this, that some bodies will conduct electric 
matter, and others will not) the terms conductor and 
nofKondiictor may supply their place. If any portion 
of electric matter is applied to a piece of conducting 
matter, it penetrates and flows through it, or spreads 
equally on its surafce; if applied to a piece of non- 
conducting matter, it will do neither. Perfect con- 
ductors of electric matter are only metals and water; 
other bodies conducting only as they contain a mix- 
ture of those, without more or less of which they 
will not conduct at all.* This (by the way) shows a 
new relation between metals and water heretofore 
unknown. 

To illustrate this by a comparison, which, however, 
can only give a faint resemblance. Electric matter 
passes through conductors as water passes through a 
porous stone, or spreads on their surfaces as water 
spreads on a wet stone; but when applied to non- 
conductors, it is like water dropped on a greasy stone, 
it neither penetrates, passes through, nor spreads on 

I This proposition is since fottnd to be too general, Mr. Wilson having 
disooveied that melted wax and rosin will also coodnct. 
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the surf ace» but remains in drops where it falls. See 
farther on this head, in my last printed piece, entitled 
Opinions and Conjectures, &c. 1749. 

Query. What are the effects of air in electrical 
experiments? 

Answer. All I have hitherto observed are these. 
Moist air receives and conducts the electrical matter 
in proportion to its moisture, quite dry air not at all; 
air is therefore to be classed with the non-conductors. 
Dry air assists in confining the electrical atmosphere 
to the body it surrotmds, and prevents its dissipat- 
ing; for in vacuo it quits easily, and points operate 
stronger — ^that is, they throw off or attract the elec- 
trical matter more freely and at greater distances; 
so that air intervening obstructs its passage from 
body to body in some degree. A dean electrical 
phial and wire, containing air instead of water, wiU 
not be charged, nor give a shock, any more than if it 
was filled with powder of glass ; but exhausted of air, 
it operates as well as if filled with water. Yet an 
electric atmosphere and air do not seem to exclude 
each other, for we breathe freely in such an atmos- 
phere, and dry air will blow through it without dis- 
placing or driving it away. I question whether the 
strongest dry north-wester would dissipate it. I 
once electrified a large cork ball at the end of a silk 
thread three feet long, the other end of which I held 
in my fingers, and whirled it rotmd, like a sling, one 
htmdred times in the air, with the swiftest motion 
I could possibly give it ; yet it retained its electric 
atmosphere, though it must have passed through 
eight htmdred yards of air, allowing my arm in giving 
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the motion to add a foot to the semidiameter of the 
circle. By quite dry air, I mean the dryest we have; 
for perhaps we never have any perfectly free from 
moisture. An electrical atmosphere raised round a 
thick wire, inserted in a phial of air, drives out none 
of the air, nor on withdrawing that atmosphere will 
any air rush in, as I have found by a curious experi- 
ment ' accurately made, whence we concluded that 
the air's elasticity was not affected thereby. 

An Experiment towards Discovering More of the 

Qualities of the Electric Fluid 

Prom the prime conductor, hang a bullet by a wire 
hook; tmder the bullet, at half an inch distance, place 
a bright piece of silver to receive the sparks; then 
let the wheel be turned, and in a few minutes (if the 
repeated sparks continually strike in the same spot) 

> The experiment here mentioned was thnt made. An empty phial 
was stopped with a cork. Through the cork passed a thick wire, as 
nsnal in the Leyden experiment, which wire ahnost reached the bottom* 
Through another part of the cork passed one leg of a small glass siphon; 
the other leg on the outside came down almost to the bottom of the 
phiaL This phial was held a short time in the hand, which, warming 
and of course rarefying the air within, drove a small part of it out 
through the siphon. Then a little red ink in a tea-spoon was applied 
to the opening of the outer leg of the siphon; so that as the air within 
cooled, a little of the ink might rise in that leg. When the air within 
the bottle came to be of the same temperature of that without, the 
drop of red ink would rest in a certain part of the leg. But the warmth 
of a finger applied to the phial would cause that drop to descend, as 
the least outward coolness applied would make it ascend. When it 
had found its situation, and was at rest, the wire was electrified by a 
oonmiunication from the prime conductor. This was supposed to give 
an electric atmosphere to the wire within the bottle, which might like- 
wise rarefy the included air, and of course depress the drop ci ink in 
the siphon. But no such effect loIlowwL— P. 
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the silver will receive a blue stain, nearly the oolor of 
a watch-spring. 

A bright piece of iron will also be spotted, but not 
with that color; it rather seems corroded. 

On gold, brass, or tin I have not perceived it 
makes any impression. But the spots on the silver 
or iron will be the same, whether the bullet be lead, 
brass, gold, or silver. 

On a silv^ bullet there will also appear a small 
spot, as well as on the plate below it. 



LXXVIII 

IMPORTANCE OF GAINING AND PRBSBRVINO THE 
FRIENDSHIP OF THE INDIANS * 

[The author of the foregoing essay, having desired the 
printer to communicate the manuscript to some of 
the most judicious of his friends, it produced the 
following letter from one of them, the publishing 
whereof, we think, needs no other apology, viz.:] 

Philadelphia, March ao, 1751. 

Dear Mr. Parker: 

I have, as you desire, read the manuscript you sent 
me, and am of opinion, with the publick-spirited au- 
thor, that securing the friendship of the Indians is of 

* The prospect of a rupture between the English and French govern- 
ments in 1750-51 were so threatening that the friendship of the Indian 
tribes became a matter of supreme importance, and how to secure it 
occupied the attention of leading men throughout the colonies. In 
the appendix to the second edition of a pamphlet entitled The Import- 
ance of Gaining and Preserving the Friendship of the Indians to British 
Interests Considered, London, 1782, is a letter which bears so many 
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the greatest consequence to these colonies ; and that 
the surest means of doing it are, to r^fulate the In- 
dian trade, so as to convince them, by experience, 
that they may have the best and cheapest goods and 
the fairest dealings from the English; and to unite 
the several governments, so as to form a strength 
that the Indians may depend on for protection in 
case of a rupture with the French; or apprehend 
great danger from, if they should break with, us. 

This union of the colonies, however necessary, I 
apprehend is not to be brought about by the means 
that have hitherto been used for that purpose. A 
governor of one colony, who happens from some cir- 
cumstances in his own government to see the neces- 
sity of such an union, writes his sentiments of the 
matter to the other governors, and desires them to 
recommend it to their respective assemblies. They 
accordingly lay the letters before those assemblies 
and perhaps recommend the proposal in general 
words. But governors are often on ill terms with 
their assemblies, and seldom are the men that have 
the most influence among them. And perhaps some 
governors, though they openly recommend the 
scheme, may privately throw cold water on it, as 

distinctive traces of Pranldin's authorship that it has seemed to merit 
a place in this collection. 

The editor is happy to acknowledge his obligations to Pro f e sso r 
Edward Bggleston for calling his attention to this letter, which that 
gentleman found in the Harvard College Library. "I think," says 
Professor Eggleston, in a note to the editor, " the pamphlet is anony- 
mous, but I have a minute that the author is Archibald Kennedy. The 
first edition, N. Y., X75x, and the letter I believe to be FnmkUn's was 
dated at Philadelphia and addressed to the printer of the first edition 
—Parker." 
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thinking additional publick charges will make their 
people less able or less wilUng to give to them. Or 
perhaps they do not clearly see the necessity of it, 
and therefore do not very earnestly press the ocm- 
sideration of it; and no one being present that has 
the affair at heart to back it, to answer and remove 
objections, &c., it is easily dropped, and nothixig is 
done. Such an union is certainly necessary to us all, 
but more immediately so to our government. Now 
if you were to pick out half a dozen men of good un- 
derstanding and address, and furnish them with a 
reasonable scheme and proper instructions, and send 
them in the nattire of ambassadors to the other 
colonies, where they n[iight apply particularly to aU 
the leading men, and by proper management get 
them to engage in promoting the scheme; where, by 
being present, they would have the opportunity of 
pressing the affair both in publick and private, ob- 
viating difficidties as they arise, answering objections 
as soon as they are made, before they spread and 
gather strength in the minds of the people, &c., &c., 
I imagine such an union might thereby be made and 
established; for reasonable, sensible men, can alwajrs 
make a reasonable scheme appear such to other 
reasonable men, if they take pains, and have time and 
opportunity for it; unless from some circimistances 
their honesty and good intentions are suspected. A 
voltmtary tmion entered into by the colonies them- 
selves, I think, would be preferable to one imposed 
by parliament; for it would be perhaps not much 
more difficult to procure, and more easy to alter and 
improve, as circimistances should reqtiire and experi^- 
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ence direct. It would be a very strange thing, if Six 
Nations of ignorant savages should be capable of 
forming a scheme for such an union, and be able to 
execute it in such a maimer, as that it has subsisted 
ages, and appears indissoluble; and yet that a like 
union should be impracticable for ten or a dozen 
English colonies, to whom it is more necessary and 
must be more advantageous, and who cannot be 
supposed to want an equal tmderstanding of their 
interests. 

Were there a general council form'd by all the 
colonies, and a general governor appointed by the 
crown to preside in that cotrndl, or in some manner 
to concur with and confirm their acts, and take care 
of the execution, every thing relating to Indian affairs 
and the defence of the colonies might be properly 
put tmder their management. Each colony should 
be represented by as many members as it pays sums 
of hundred pounds in the common treasury for the 
common expence; which treasury would perhaps be 
best and most equitably supply'd by an equal excise 
on strong liquors in all tfie colonies, the produce never 
to be apply'd to the private use of any colony, but 
to the general service. Perhaps if the council were to 
meet successively at the capitals of the several 
colonies, they n[iight thereby become better ac- 
quainted with the circumstances, interests, strength, 
or weakness, &c., of all, and thence be able to judge 
better of measures proposed from time to time: at 
least it might be more satisfactory to the colonies if 
this were proposed as a part of the scheme, for a 
preference might create jealousy and dislike. 
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I believe the place mentioned is a very suitable one 
to build a fort on. In times of peace, parties of the 
garrisons of all frontier forts might be allowed to go 
out on htmting expeditions, with or without Indians, 
and have the profit to themselves of the skins they 
got; by this means a number of wood-runners would 
be formed, well acquainted with the country, and of 
great use in the war time as guides of parties and 
scouts, &c. Every Indian is a htmter; and as their 
manner of making war, viz., by skulking, surprising, 
and killing particular persons and families, is just the 
same as their htmting, only changing the object,every 
Indian is a disciplined soldier. Soldiers of this kind 
are always wanted in the colonies in an Indian war, 
for the European military discipline is of littie use in 
these woods. 

Publick trading houses would certainly have a good 
effect towards regulating the private trade, and pre- 
venting the impositions of the private traders, and 
therefore such should be established in suitable places 
all along the frontiers ; and the superintendent of the 
trade, proposed by the author, would, I think, be a 
tiseful officer. 

The observation concerning the importation erf 
Germans in too great numbers into Pennsylvania is, 
I believe, a very just one. This will in a few years 
become a German colony ; instead of their learmng 
our language, we must learn theirs, or live as in a 
foreign cotmtry. Already the English begin to 
quit particular neighborhoods sturounded by Dutch, 
being made uneasy by the disagreeableness of diso- 
nant manners; and, in time, ntmibers will probably 
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quit fhe province for the same reason. Besides, the 
Dutch tmder-live, and are thereby enabled to under- 
work and under-sell the English, who are thereby 
extremely incommoded, and consequently disgusted, 
so that there can be no cordial affection or unity 
between the two nations. How good subjects they 
may make, and how faithful to the British interest, 
is a question worth considering. And, in my opin- 
ion, equal ntmibers might have been spared from 
the British islands without being missed there, and 
on proper encouragement would have come over. I 
say without being missed, perhaps I might say 
without lessening the number of people at home. I 
question, indeed, whether there be a man the less 
in Britain for the establishment of the colonies. An 
island can support but a certain number of people; 
when all employments are full, multitudes refirain 
from marri^[e, till they can see how to maintain a 
family. The number of Englishmen in England 
cannot by their present common increase be doubled 
in a thousand years; but if half of them were taken 
away and planted in America, where there is room 
for them to increase, and sufficient emplojrment and 
subsistence, the number of Englishmen would be 
doubled in a htmdred years; for those left at home 
would multiply in that time so as to fill up the 
vacancy, and those here would at least keep pace 
with them. 

Every one must approve the proposal of en- 
couraging a number of sober discreet smiths to reside 
among the Indians. They would doubtless be of 
great service. The whole subsistence of Indians 
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depends on keepii^ their guns in order, and if tbejr 
are obliged to make a journey of two or three hun- 
dred miles to an English settlement to get a lode 
mended, it may, besides the trouble, occasion the 
loss of their hunting season. They are people that 
think much of their temporal, but little of their 
spiritual, interests; and therefore, as he would be a 
most useful and necessary man to them, a smith is 
more likely to influence them than a Jesuit; pro* 
vided he has a good conmion tmderstanding, and is 
from time to time well instructed. 

I wish I could offer any thing for the improvement 
of the author's piece, but I have little knowledge 
and less experience in these matters. I think it 
ought to be printed; and should be glad to see there 
were a more general conmitmication of the senti- 
ments of judicious men, on subjects so generally in- 
teresting; it wotild certainly produce good effects. 
Please to present my respects to the gentleman, and 
thank him for the perusal of the manuscript. 

I am, yours affectionately. 



LXXIX 
OBSERVATIONS 

CONCBRKINO 

THE INCREASE OF MANKIND AND THE PEOPLING OF 

COUNTRIES 

I. Tables of the proportion of marriages to 
births, of deaths to births, of marriages to the num- 
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ber of inhabitants, &c., formed on observations 
made upon the bills of mortality, christenings, &c. of 
populous cities, will not suit countries; nor will 
tables formed on observations made on full-settled 
old countries as Europe, suit new countries as 
America.' 

2. For people increase in proportion to the num- 
ber of marriages, and that is greater in proportion to 
the ease and convenience of supporting a family. 
When families can be easily supported, more persons 
marry, and earlier in life. 

3. In' cities, where all trades, occupations, and 
offices are full, many delay marrying till they can 
see how to bear the chai^ges of a family; which 
charges are greater in cities, as luxury is more com- 
mon; many live single during life and continue ser- 
vants to families, joumejnnen to trades; hence 
cities do not, by natural generation, supply them- 
selves with inhabitants; the deaths are more than 
the births. 

4. In countries full settled the case must be 
nearly the same; all lands being occupied and im- 
proved to the height, those who cannot get land 
must labor for others that have it; when laborers 
are plenty their wages will be low; by low wages a 
family is supported with difficulty; this difficulty 
deters many from marriage, who therefore long con- 
tinue servants and single. Only as the cities take 

< Nor will tables which are accurately calculated at one period, 
necessarily contanne to be correct in the same country at another 
period. The chances of Hfe have been ascertained to be greater in 
Burope during the last half century than they were formerly. — ^W. 
Phillips. 



340 The Works of [2751 

8tq>p]ies q£ people from the country, and thereby 
make a little more room in the country, marriage is 
a little more encouraged there, and the births exceed 
the deaths. 

5. Europe is generally full settled with husband- 
men, manufacturers, &c., and therefore cannot now 
much increase in people. America is chiefly occur 
pied by Indians, who subsist mostly by huntii^. 
The htmter, of all men, requires the greatest quan- 
tity of land from whence to draw his subsistence 
(the husbandman subsisting on much less, the gar- 
dener on still less, and the manufacturer requiring 
least of all). The Europeans fotmd America as 
fully settled as it well cotild be by htmters; yet 
these, having large tracts, were easily prevailed on 
to part with portions of territory to the new comers, 
who did not much interfere with the natives in hunt^ 
ing, and furnished them with many things they 
wanted. 

6. Land being thus plenty in America, and so 
cheap as that a laboring man that tmderstands hus- 
bandry can in a short time save money enough to 
purchase a piece of new land sufficient for a planta- 
tion, whereon he may subsist a family, such are not 
afraid to marry; for, if they even look far enough 
forward to consider how their children, when grown 
up, are to be provided for, they see that more land 
is to be had at rates equally easy, all circumstances 
considered. 

7 . Hence, marriages in America are more general, 
and more generally early than in Europe. And if it 
is reckoned there that there is but one marriage 
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per annum among one hundred persons, perhaps we 
may here reckon two; and if in Europe they have 
but four births to a marriage (many of their mar- 
riages being late), we may here reckon eight, of 
which, if one half grow up, and our marriages are 
made, reckoning one with another, at twenty years 
of age, our people must at least be doubled every 
twenty years. 

8. But, notwithstanding this increase, so vast is 
the territory of North America, that it will require 
many ages to settle it fully, and, till it is fully settled, 
labor will never be cheap here, where no man con- 
Iwues long a laborer for others, but gets a plantation 
of his own; no man continues long a journeyman 
to a trade, but goes among those new settlers and 
sets up for himself, &c. Hence labor is no cheaper 
now in Pennsylvania than it was thirty years ago, 
though so many thousand laboring people have been 
imported. 

9. The danger, therefore, of these colonies inter- 
fering with their mother cotmtry in trades that de- 
pend on labor, manufactures, &c., is too remote to 
require the attention of Great Britain. 

10. But in proportion to the increase of the 
colonies, a vast demand is growing for British manu- 
factures, a glorious market wholly in the power of 
Britain, in which foreigners cannot interfere, which 
will increase in a short time even beyond her power 
of supplying, though her whole trade should be to 
her colonies ; therefore, Britain should not too much 
restrain manufactures in her colonies. A wise and 
good mother will not do it. To distress is to weaken, 
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and weakening fhe children weakens the whole 

family. 

11. Besides, if the manufactures of Britain (by 
reason of the American demands) shoidd rise too 
high in price, foreigners who can sell cheaper will 
drive her merchants out of foreign markets; foreign 
manufactures will thereby be encouraged and in- 
creased, and consequently foreign nations, perhaps 
her rivals in power, grow more populous and more 
powerful; while her own colonies, kept too low, are 
unable to assist her, or add to her strength. 

12. It is an ill-grounded opinion that, by the 
labor of slaves, America may possibly vie in cheap- 
ness of manufactures with Britain. The labor of 
slaves can never be so cheap here as the labor of 
workingmen is in Britain. Any one may compute 
it. Interest of money is in the colonies from six to 
ten per cent. Slaves, one with another, cost thirty 
pounds sterling per head. Reckon then the interest 
of the first purchase of a slave, the insurance or risk 
on his life, his clothing and diet, expenses in his 
sickness and loss of time, loss by his n^lect of busi- 
ness (n^lect is natural to the man who is not to be 
benefited by his own care or diligence), expense of 
a driver to keep him at work, and his pilfering from 
time to time, almost every slave being by nature a 
thief, and compare the whole amount with the 
wages of a manufacturer of iron or wool in England, 
you will see that labor is much cheaper there than it 
ever can be by negroes here. Why, then, will Ameri- 
cans purchase slaves? Because slaves may be kept 
as long as a man pleases, or has occasion for their 



x75il Benjamiii Franklin 343 

labor; wlifle hired men are ocmtinuaUy leavitig their 
masters (often in the midst of his business) and 
setting up for themselves (sec. 8). 

13. As the increase of people depends on the 
encouragement of marriages, the following things 
mtist diminish a nation, viz.: i. The being con- 
quered; for the conquerors will engross as many 
offices and exact as much tribute or profit on the 
labor of the conquered as will maintain them in their 
new establishment; and this, diminishing the sub- 
sistence of the natives, discourages their marriages, 
and so gradually diminishes them, while the foreign- 
ers increase. 2. Lass of territory. Thus, the Britons 
beii^ driven into Wales, and crowded together in a 
barren country, insufficient to support such great 
numbers, diminished till the people bore a propor- 
tion to the produce, while the Saxons increased on 
their abandoned lands till the island became full of 
English. And were the English now driven into 
Wales by some foreign nation, there would in a few 
years be no more Englishmen in Britain than there 
are now people in Wales. 3. Loss of trade. Manu- 
factures exported, draw subsistence from foreign 
countries for ntmibers, who are thereby enabled to 
marry and raise families. If the nation be deprived 
of any branch of trade, and no new employment is 
fotmd for the people occupied in that branch, it will 
also be soon deprived of so many people. 4. Loss 
of food. Suppose a nation has a fishery, which not 
only employs great numbers, but makes the food and 
subsistence of the people cheaper. If another na- 
tion becomes master of the seas, and prevents the 
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fishery, the people will diminish in proportion as the 
loss of employ and deamess of provision noake it 
more difficult to subsist a family. 5. Bad govern^ 
ment and insecurity of property. People not only 
leave such a country, and, settling abroad, incor- 
porate with other nations, lose their native language, 
and become foreigners, but the industry of thoee 
that remain being discouraged, the quantity of sub- 
sistence in the country is lessened, and the support 
of a family becomes more difficult. So heavy taxes 
tend to diminish a people. 6. The introduction of 
slaves. The negroes brought into the English sugar 
islands have greatly diminished the whites there; 
the poor are by this means deprived of employment, 
while a few families acquire vast estates, which they 
spend on foreign luxuries, and in educating their 
diildren in the habit of those luxuries. The same 
income is needed for the support of one that might 
have maintained one htmdred. The whites who 
have slaves, not laboring are enfeebled, and there- 
fore not so generally prolific; the slaves being 
worked too hsuxi and ill fed, their constitutions are 
broken, and the deaths among them are more than 
the births ; so that a continual supply is needed from 
Africa. The northern colonies, having few slaves, 
increase in whites. Slaves also pejorate the families 
that use them; the white children become proud, 
disgusted with labor, and being educated in idleness, 
are rendered unfit to get a living by industry. 

14. Hence, the prince that acquires new terri- 
tory, if he finds it vacant, or removes the natives to 
give his own people room ; the legislator that makes 
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effectttal laws for promoting of tradCt increasing em- 
ployment, improving of land by more or better tillage, 
providing more food by fisheries, securing property, 
&c. ; and the man that invents new trades, arts, or 
manufactures, or new improvements in husbandry, 
may be properly called fathers of their nation, as 
they are the cause of the generation of mtiltitudes 
by the encouragement they afford to marriage. 

15. As to privil^es granted to the married (such 
as the jus trium liber arum among the Romans), they 
may hasten the filling of a country that has been 
thinned by war or pestilence, or that has otherwise 
vacant territory, but cannot increase a people be- 
yond the means provided for their subsistence. 

16. Foreign luxuries and needless manufactures, 
imported and used in a nation, do, by the same 
reasoning, increase the people of the nation that 
furnishes them, and diminish the people of the na- 
tion that uses them. Laws, therefore, that prevent 
such importations, and on the contrary promote the 
exportation of manufactures to be consumed in 
foreign countries, may be called (with respect to 
the people that make them) generative laws, as, 
by increasing subsistence, they encourage marriage. 
Such laws likewise strengthen a country doubly, 
by increasing its own people and diminishing its 
neighbours. 

17. Some European nations prudently reftise to 
consume the manufactures of East India; they 
shotild likewise forbid them to their colonies; for 
the gain to the merchant is not to be compared with 
the loss, by this means, of people to the nation. 
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18. Home luxury in the great increases the na- 
tion's manufacturers employed by it, who are many, 
and only tends to diminish the families that indulge 
in it, who are few. The greater the common fashion- 
able expense of any rank of people, the more cautious 
they are of marriage. Therefore luxury should 
never be suffered to become common. 

19. The great increase of offspring in particular 
families is not always owing to greater fecundity of 
nature, but sometimes to ^camples of industry in 
the heads, and indtistrious education; by which the 
children are enabled to provide better for them- 
selves, and their marrying early is encouraged from 
the prospect of good subsistence. 

20. If there be a sect therefore in our nation that 
r^;ard frugality and industry as religious duties, and 
educate their children therein, more than others 
commonly do, such sect must consequently increase 
more by natural generation than any other sect in 
Britain. 

21. The importation of foreigners into a cotmtry 
that has as many inhabitants as the present employ- 
ments and provisions for subsistence will bear, will 
be in the end no increase of people, tmless the new 
comers have more industry and frugality than the 
natives, and then they will provide more subsistence, 
and increase in the country ; but they will gradually 
eat the natives out. Nor is it necessary to bring in 
foreigners to fill up any occasional vacancy in a 
country, for such vacancy (if the laws are good, 
sec. 14, 16) will soon be filled by natural generation. 
Who can now find the vacancy made in Sweden, 
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Prance, or other warlike nationSt by a plague of 
heroism forty years ago; in France, by the expul- 
sion of the Protestants; in England, by the settle- 
ment of her colonies; or in Guinea, by one hundred 
years* exportation of slaves, that has blackened 
half America? The thinness of inhabitants in Spain 
is owing to national pride and idleness, and other 
causes, ratiier than to the expulsion of the Moors, or 
to the making of new settlements. 

22. There is, in short, no bound to the prolific 
nature of plants or animals, but what is made by 
their crowding and interfering with each other's 
means of subsistence. Were the face of the earth 
vacant of other plants, it might be gradually sowed 
and overspread with one kind only, as, for instance^ 
with fennel; and were it empty of other inhabitants^ 
it might in a few ages be replenished from one nation 
only, as, for instance, with Englishmen. Thu8» 
there are supposed to be now upwards of one million 
English souls in North America (though it is thought 
scarce eighty thousand has been brought over sea)^ 
and yet perhaps there is not one the fewer in Britain^ 
but rather many more, on account of the emjdoy- 
ment the colonies afford to manufacturers at home. 
This million doubling, suppose but once in twenty- 
five years, will in another century be more than the 
people of England, and the greatest number of Eng- 
lishmen will be on this side the water.' What an 

* It is a curious fact that to this tract the world is largely, if not 
entirely, indebted for a book wbich, in its day, produced a remarkable 
sensation, and the theories of which are still occasionally debated. 
Malthus' Essay on Population would probably never have been written 
but for the support of his theory which he was able to extract from the 
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accession of power to the British empire fay sea as 
well as land! What increase of trade and navigar 
tion! What numbers of ships and seamen! We 
have been here but little more than one hundred 
yearSt and yet the force of our privateers in the late 
war, tmited, was greater, both in men and guns, 
than that of the whole British navy in Queen BUzsr 
beth*s time. How important an affair then to Brit- 
ain is the present treaty for settling the bounds 
between her colonies and the French, and how care- 
ful should she be to secure room enough, since on 

92d daiise of this paper. In that dauae Fraxikim, wi^ his hafaitnal 
cantkm, xeferring to the number of "Bn^^iah soiilt" then in North 
America, says: "This million doubling, suppose but once in twenty* 
five years, will in another century be more than the people of England. *" 
Malthus accepts this rather hypothetical statement as evidence o€ a 
demonstrated fact, and proceeds to build upon it his chimerical tfaeoiy 
that the population of the earth increases in a geometrical ratio, while 
the means for its subsistence increases only in an arithmetical imtia 
WilHam Godwin wrote a reply to Malthus entitled An Ettqumy etm- 
ctrmng tht Pawn of Increast in tht Numbers of Mankind, bemg an 
Answer to Mr. MalUtus* Essay on that Snbject, which was published in 
x8ao. He did not see any way of demolishing Malthus but by fint 
tr3ring to demolish the statement of FrankUn. *'Dr. PrankHn." he 
says, "is in this case particularly the object of our attention, because 
he was the first man who started the idea of the people of America 
being multiplied by procreation so as to double every twenty-five 
years. Dr. Franklin, bom in Boston, was eminently an American 
patriot; and the paper from which these extracts are taken, was ex- 
pressly written to exalt the importance and glory of his country." 
Mr. Godwin, who is open to the suspicion of having taken his know- 
ledge of Franklin's paper at second-hand, and to have never read more 
of it than was quoted by Malthus, stumbles into a curious blunder as 
to its date. He says (p. 119) "it was written in 1731 when the author 
was twenty-five years of age," meaning evidently to imply thereby 
that it was the work of an immature political economist. The fact was 
that Franklin's paper was written in 1 7 5 1 , when he was forty-five years 
of age. Franklin understood what he was writing about much better 
than Godwin, and time and science have fully justified all the state* 
ments which Godwin contested. 
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the room depends so much the increase of her 
people. 

23. In fine, a nation well r^^ulated is like a poly- 
pus. Take away a limb, its place is soon supplied; 
cut it in two, and each deficient part shall speedily 
grow out of the part remaining. Thus, if you have 
room and substance enough, as you may by divid- 
ing make ten polj^puses out of one, you may of one 
make ten nations, equally populous and powerful, 
or rather increase a nation ten fold in numbers 
and strength. 

And since detachments of English from Britain, 
sent to America, will have their places at home so 
soon supplied and increase so largely here, why 
should the Palatine boors be suffered to swarm into 
our settlements, and, by herding together, establish 
their language and manners, to the exclusion of ours? 
Why should Pennsylvania, founded by the English, 
become a colony of aliens, who will shortly be so 
numerous as to Germanize us, instead of our Angli- 
fying them, and will never adopt our language 
or customs any more than they can acquire our 
complexion? 

24. Which leads me to add one remark, that the 
number of purely white people in the world is pro- 
portionably very small. All Africa is black or 
tawny; Asia chiefly tawny; America (exclusive of 
the new comers) wholly so. And in Europe, the 
Spaniards, Italians, French, Russians, and Swedes 
are generally of what we call a swarthy complexion; 
as are the Germans also, the Saxons only excepted, 
who, with the English, make the principal body of 
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white -people on the face of the earth. I oould wish 
their numbers were increased. And while we are, 
as I may call it, scouring our planet, by dieariqg 
America of woods, and so making this side of our 
globe reflect a brighter light to the eyes of inhabit- 
ants in Mars or Venus, why should we, in the sig^t of 
superior beings, darken its people? Why increase 
the sons of Africa by planting them in America, 
where we have so fair an oi>portunity, by exclud* 
ing all blacks and tawnys, of increasing 1^ lovely 
white and red? But perhaps I am partial to the 
complexion of my country, for such kind of partial- 
ity is natural to mankind. 



LXXX 

TO JARBD BLIOT 

Philadblpbia, la September, lysx. 

Dbar Sir: — ^I received your favor of last month, 
with the twelve essays. The CoUinson you mention 
is the same gentleman I correspond with. He is a 
most benevolent, worthy man, very curious in 
botany and other branches of nattiral history, and 
fond of improvements in agriculture, etc He will 
be pleased with your acquaintance. In the late 
Philosophical Transactions you may see frequently 
papers of his, or letters that were directed to him, 
on various subjects. He is a member of the Royal 
Society. 

An ingenious acquaintance of mine here, Mr. Hugh 
Roberts, one of our most eminent farmers, tells me 
that it appears by your writings that your people 
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are yet far behind us in the improvement of swamps 
and meadows. I am persuading him to send you 
such hints as he thinks may give you farther insight 
into that matter. But in other respects he greatly 
esteems your pieces. He says they are preferable 
to any thing of late years published on that subject 
in England. The late writers there chiefly copy 
from one another, and afford very little new or use- 
ftil; but you have collected experiences and facts, 
and make propositions, that are reasonable and 
serviceable. You have taught him, he says, to 
dear his meadows of elder (a thing very pernicious 
to banks), which was before beyond the art of all 
our farmers; and given him several other useful 
informations. 

I am exceedingly obliged to you for the plan and 
directions concerning ditching. It is very satisfac* 
tory, and I hope will be useftil here. 

Our Academy flourishes beyond expectation. We 
have now above one htmdred scholars, and the 
number is daily increasing. We have excellent 
masters at present; and, as we give pretty good 
salaries, I hope we shall always be able to procure 
such. We pay the 

Rector, who teaches Latin and Greek, per annum . . ;£aoo 

The English n:iaster £^S^ 

The Mathematical professor jCi^S 

Three assistant tutors, each ;£6o =: £iSo 

Total per annimi £^55 

Our currency is something better than that of New 
York. The scholars pay each £4, per annum. 
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The chaiiges of fhe barometer are most sensible in 
high latitudes. In the West India Islands the 
mercury continues at the same height with very 
little variation the year round. In these latitudes, 
the alterations are not frequently so great as in 
England. Thermometers are often badly made. I 
had three that differed widely from each other, 
though hung in the same place. As to hygrometers, 
there is no good one yet invented. The cord is as 
good as any; but, like the rest, it grows continually 
less sensible by time, so that the observations dt one 
year cannot be compared with those of another by 
the same instrument. I will think of what you hint 
concerning the hydrostatic balance. 

What you mention concerning the love of praise 
is indeed very true; it reigns more or less in every 
heart; though we are generally hypocrites in that 
respect, and pretend to disr^ard praise, and our 
nice, modest ears are offended, forsooth, with what 
one of the ancients calls the sweetest kind of music. 
This hjrpocrisy is only a sacrifice to the pride of 
others, or to their envy; both which, I think, ought 
rather to be mortified. The same sacrifice we make 
when we forbear to praise ourselves, which naturally 
we are all inclined to ; and I suppose it was formerly 
the fashion, or Virgil, that courtly writer, would not 
have put a speech into the mouth of his hero, which 
now-a-dajrs we should esteem so great an i 



• [vv;hi 



Sum pitis JEneas^ 

£am& super sthera notus.' 



One of the Romans, I forget who, justified speaking 



x7sz] Benjamin Franklin 353 



in his own praise by sajring: Every freeman had a 
right to speak what he thought of himself, as well as 
of others. That this is a natural inclination appears 
in that all children show it, and say freely: I am a 
good boy; Am I not a good girl f and the like, till they 
have been frequently chid, and told their trumpeter 
is dead, and that it is unbecoming to sound their 
own praise, &c. But naturam expellas furcd, tamen 
usque recurret. Being forbid to praise themselves, 
they learn instead of it to censure others, which is 
only a roundabout way of praising themselves; for 
condemning the conduct of anoHier, in any par- 
ticular, amotmts to as much as saying: I am so 
honest, or wise, or good, or prudent, that I could not 
do or approve of such an action. This fondness for 
ourselves, rather than malevolence to others, I take 
to be the general source of censure and backbiting; 
and I wish men had not been taught to dam up 
natural currents, to the overflowing and damage of 
their neighbours' grounds. 

Another advantage, methinks, would arise from 
freely speaking our good thoughts of ourselves, viz. : 
if we were wrong in them, somebody or other would 
readily set us right; but now, while we conceal so 
carefully our vain, erroneous self-opinions, we may 
carry them to our grave, for who wotdd offer physic 
to a man that seems to be in health? And the 
privil^e of recounting freely our own good actions 
might be an inducement to the doing of them, that 
we might be enabled to speak of them without be- 
ing subject to be justly contradicted or charged with 
falsehood; whereas now, as we are not allowed to 



vou 
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mention them, and it is an tmoertainty whether 

others will take due notice of them or not, we are 

perhaps the more indifferent about them; so that, 

upon the ^ole, I wish the out-of-fashion practioe 

of praising ourselves would, like other old &shions, 

oome round into fashion again. But this I fear win 

not be in our time, so we must even be contented 

with what little praise we can get from one another. 

And I will endeavour to make you some amends for 

the trouble of reading this long scrawl, by teUix^ 

you that I have the sincerest esteem for you, as an 

ingenious man and a good one, which together make 

the valuable member of society. As such, I am 

with great respect and affection, dear Sir, your 

obliged humble servant, 

B. Franklin. 
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TO MRS. JANB MBCOM 

Philadelphia, 24 October, 1751. 

DsAR Sister: — My son waits upon you with 
this, whom I heartily recommend to your motherly 
care and advice. He is indeed a sober and discreet 
lad of his years, but he is young and unacquainted 
with the ways of your place. My compliments to 
my new niece, Miss Abiah, and pray her to accept 
the enclosed piece of gold, to cut her teeth; it may 
afterwards buy nuts for them to crack. 

Some time since I sent a letter to your care for our 
cousin at Casco Bay. Have you had an opportunity 
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to forward it? My love to brother Meoom and your 

children; and to brother and sister Davenport and 

children; and respects to Mrs. Billings and her 

daughter, and all other friends, from, dear sister, 

your affectionate brother, 

B. Franklin. 
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TO JARED ELIOT 

Philadblphia, zo Deoember» 1751. 

Dear Sir: — The rector of our Academy, Mr. 
Martin, came over to this cotmtry on a scheme for 
making potash, in the Russian method. He pro- 
mised me some written directions for you, which 
expecting daily I delayed writing, and now he lies dan- 
gerously ill of a kind of quinsy. The surgeons have 
been obliged to open his windpipe, and introduce a 
leaden pipe for him to breathe through. I fear he 
will not recover. 

I thank you for the merino wool. It is a curiosity. 
Mr. Roberts promises me some observations on hus- 
bandry for you. It is one Mr. Masters that makes 
manure of leaves, and not Mr. Roberts. I hope to 
get the particulars from him soon. 

I have a letter from Mr. Collinson, of July 19th, 
in which he says : " Pray, has Mr. Eliot published any 
addition to his work? I have Nos. i and 2. If I 
can get ready, I will send some improvements made 
in the sandy parts of the county of Norfolk. By 
the way, it is a great secret, but it is Mr. Jackson's 
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own drawing tip» being experiments made on sooie 
of his father's estates in that county; but his name 
must not be mentioned. I thank you for the foul 
meadow grass. I sowed it June 7th, as soon as I 
received it, but none is yet come up. I don't know 
how it is, but I never could raise any of yovx native 
grasses; and I have had a variety from J. Bartram 
of curious species." 

In another, of September 36th, he says: "I am 
much obliged to thee for Mr. Eliot's Third Essay. I 
have sent Maxwell's Select Transactions in Hus- 
bandry. If Mr. Eliot has not seen them, they may 
be very useful to him. I have prevailed on our 
worthy, learned, and ingenious friend Mr. Jackson 
to give some dissertations on the husbandry of Nor- 
folk, believing it may be very serviceable to the 
ccdonies. He has great opportunities of doing this, 
being a gentleman of leisure and fortune, being the 
only son, whose father has great riches and posses- 
sions, and resides every year, all the long vacation, 
at his father's seat in Norfolk, After J. Bartram 
has perused it, I shall submit how it may be further 
disposed of, only our friend Eliot should see it soon; 
for Jackson admires his little Tracts of Husbandry, 
as well as myself, and it may be of greater service to 
him and his colony, than to yours. The foul meadow 
grass has at last made its appearance. Another year 
we shall judge better of it." Thus far friend CoUin- 
son. You may expect the papers in a post or two. 

If you make any use of Ihem, you will take care 
not to mention any thing of the author. 

The bearer is my son, who desired an opportunity 
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of paying his respects to you in his return from 
Boston. He went by sea. 

They have printed aU my electrical papers in Eng- 
land, and sent me a few copies, of which I design to 
send you one per next post, after having corrected a 
few errata. I am, dear Sir, 

Your most humble servant, 

B. Franklin. 
P. S. — ^Mr. Martin is dead. 
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TO JARBD ELIOT 

Philadblphia, 34 December, 1751. 

Dbar Sir: — ^I wrote you at large by my son, in 
answer to your former favors, and sent you an ex- 
tract from Mr. CoUinson's letter, who much admires 
your Tracts on Husbandry. Herewith you will re- 
ceive a manuscript of a friend of Mr. Collinson*s, and 
a printed book; which you may keep till spring, and 
then return it to me. I believe they will afford you 
pleasure. 

I send you also enclosed a letter from my friend 
John Bartram, whose Journal you have read. He 
corresponds with several of the greatest naturalists 
in Europe, and will be proud of an acquaintance 
with you. I make no apologies for introducing him 
to you; for, though a plain and illiterate man, you 
will find he has merit. And since for want of skill 
in agriculture I cannot converse with you per- 
tinently on that valuable subject, I am pleased that 
I have procured you two correspondents who can. 
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I am glad you have introduoed English declainar- 
tkm into your college. It will be of great service to 
the youth, especially if caie is taken to form their 
pfonounciation on the best models. Mr. Whittlesey^ 
who was lately here, will tell you that we have litUe 
boys under seven, who can deliver an oration with 
more propriety than most preachers. It is a matter 
that has been too much n^lected. 

I am, dear Sir, yours affectionately, 

B. Prankuk. 
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TO JAMBS BOWDOIN 

SBAD AT THB KOTAL 80CIBTT, MAT 2J, 1756 

Prilaoblpbia, 94 Jtnttary, X7S** 

Sir: — ^I am glad to learn by yoiu: favor of the aist 
past, that Mr. ICinnersley's lectures have been ac- 
ceptable to the gentlemen of Boston, and are like to 
prove serviceable to himself. 

I thank you for the countenance and encourage- 
ment you have so kindly afforded my fellow-citizen. 

I send you enclosed an extract of a letter contain- 
ing the substance of what I observed concerning the 
communication of magnetism to needles by elec- 
tricity. The minutes I took at the time of the ex- 
periments are mislaid. I am very little acquainted 
with the nature of magnetism. Dr. Gawin Knight, 
inventor of the steel magnets, has wrote largely on 
that subject; but I have not yet had leisure to 
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peruse his writings with the attention neoessary to 
become master of his doctrine. 

Yoiu: explication of the crooked direction of light- 
ning ' appears to me both ingenious and solid. 
When we can account as satisfactorily for the elec- 
trification of clouds, I think that branch of natural 
philosophy will be nearly complete. 

The air undoubtedly obstructs the motion of 
the electric fluid. Dry air prevents the dissipation 
of an electric atmosphere, the denser the more, as 
in cold weather. I question whether such an at- 
mosphere can be retained by a body in vacuo. A 
m electrical phial requires a non-electric 
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< The explanation here referred to will be found in the following 
paragraph of a letter written to Franklin by Bowdoin on ax Dec., 
1751. Franklin had in September of the same 3rear given Mr. Elin- 
neiBley a letter of introduction to Bowdoin, to pave the way for a 
courte of lectures in Boston on electricity, which Mr. Kinnersley had 
prepared and delivered in Philadelphia: 

"Vhe electrical fire passing through the air has the same crooked 
direction as lightning. This appearance I endeavour to account for 
thus. Air is an electric per $$; therefore there must be a mutual re- 
pulsion between air and the electrical fire. A column or cylinder of 
air having the diameter of its base equal to the diameter of the 
electrical spark, intervenes between that part of the body which 
the spark is drawn ixota and that of the body it aims at. The spaxk 
acts upon this column, and is acted upon by it more strongly than 
any other neighbouring portion of air. The column being thus acted 
iqxm, becomes more dense, and, being more dense, repels the spark 
more strongly; its repellency being in proportion to its density. Hav- 
ing acquired by being condensed a degree of repellency greater than 
its natural, it turns the spark out of its straight course ; the nei^bour- 
ing air, which must be less dense, and therefore has a smaller degree 
of repellency, giving it a more ready passage. The spark having 
taken a new direction must now act on, or most strongly repel, the 
column of air which Hes in that direction, and consequently must oon- 
dense that column in the same manner as the former, when the spaxk 
must again change its oouiie, which course will be repeatedly changed, 
till the spaxk reaches the body tiiat attracted it."— Bo. 
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OQmmunication from the wire to every part of the 
charged glass; otherwise, being dry and dean, and 
filled with air only, it charges slowly and discharges 
gradually by sparks, without a shock; but, ex- 
hausted of air, the commtuiication is so open and 
free between the inserted wire and surface of the 
glass, that it charges as readily, and shocks as 
smartly, as if filled with water; and I doubt not but 
that in the experiment you propose the sparks 
would not only be near straight in vacuo, but strike 
at a greater distance than in the open air, though 
perhaps there wotild not be a loud explosion. As 
soon as I have a little leisure, I wiU make the ex- 
periment and send you the result. 

My supposition, that the sea might possibly be 
the grand source of lightning, arose from the com- 
mon observation of its Itmiinous appearance in the 
night, on the least motion; an appearance never 
observed in fresh water. Then I knew that the 
electric fluid may be pumped up out of the earth by 
the friction of a glass globe on a non-electric cushion; 
and that notwithstanding the siirprising activity 
and swiftness of that fluid and the non-electric com- 
munication between all parts of the cushion and the 
earth, yet quantities would be snatched up by the 
revolving surface of the globe, thrown on tiie prime 
conductor, and dissipated in air. How this was 
done, and why that subtile, active spirit did not 
immediately return again from the globe into some 
part or other of the cushion, and so into the earth 
was difficult to conceive ; but whether from its being 
opposed by a current setting upwards to the cushion. 
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or from whatever other cause, that it did not so re- 
turn was an evident fact. Then I considered the 
separate particles of water as so many hard spherules, 
capable of touching the salt only in points, and 
imagined a particle of salt could therefore no more 
be wet by a particle of water, than a globe by a 
cushion; that there might therefore be such a fric- 
tion between these originally constituent particles 
of salt and water, as in a sea of globes and cushions; 
that each particle of water on the surface might 
obtain, from the common mass, some particles of 
the universally diffused, much finer, and more sub- 
tile electric fluid, and, forming to itself an atmos- 
phere of those particles, be repelled from the then 
generally electrified surface of the sea, and fly away 
with them into the air. I thought, too, that pos- 
sibly the great mixture of particles electric per se in 
the ocean water might, in some d^free, impede the 
swift motion and dissipation of the electric fluid 
throtigh it to the shores, &c. But having since 
fotmd, that salt in the water of an electric phial does 
not lessen the shock; and having endeavoured in 
vain to produce that Ituninous appearance from a 
mixture of salt and water agitated; and observed, 
that even the sea-water will not produce it after 
some hours' standing in a bottle; I suspect it to 
proceed from some principle yet unknown to us 
(which I would gladly make some experiments to 
discover, if I lived near the sea), and I grow more 
doubtful of my former supposition, and more ready 
to allow weight to that objection (drawn from the 
activity of the electric fluid, and the readiness of 
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water to oondtict), which you have indeed stated 
with great strength and deamess. 

In the mean time, before we part with this hy- 
pothesis, let us think what to substitute in its place. 
I have sometimes queried, whether the friction of 
the air, an electric per se^ in violent winds, among 
trees, and against the surface of the earth, might 
not pump up, as so many glass globes, quantities of 
the electric fluid, which the rising vapors might re- 
ceive from the air, and retain in the clouds they 
form; on which I should be glad to have yoiu: senti- 
ments. An ingenious friend of mine supposes the 
land clouds more likely to be electrified than the 
sea clouds. I send his letter for your perusal, which 
please to return to me. 

I have wrote nothing lately on electricity, nor 
observed any thing new that is material, my time 
being much taken up with other affairs. Yesterday 
I discharged four jars through a fine wire, tied up 
between two strips of glass; the wire was in part 
melted, and the rest broke into small pieces, from 
half an inch long to half a quarter of an inch. My 
globe raises the electric fire with greater ease, in 
much greater quantities, by the means of a wire 
extended from the cushion to the iron pin of a pump- 
handle behind my house, which communicates by 
the pump-spear with the water in the well. 

By this post I send to Dr. Perkins, who is ctirious 
in that way, some meteorological observations and 
conjectures, and desire him to communicate them to 
you, as they may afford you some amusement, and 
I know you will look over them with a candid eye. 



175^1 Benjamin Franklin 3<^3 

By throwing our occasional thoughts on paper, we 
more readily discover the defects of our opinions, or 
we digest them better, and find new argtunents to 
support them. This I sometimes practise; but such 
pieces are fit only to be seen by friends. 

I am, with great respect, &c., 

B. Franklin. 
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TO E, KINNERSLEY, AT BOSTON ' 

Philadslpria, 9 March, 1759. 

Sir: — ^I thank you for the experiments commtmi- 
cated.* I sent immediately for your brimstone 
globe, in order to make the trials you desired, but 
found it wanted centres, which I have not time now 

I The Rev. Ebeneser Kinnenley wmt a profettor in the CoOege of 
Philadelphia. — ^Editor. 

* The experiments here referred to were described in the following 
letter from Mr. Kinnenley to Dr. Franklin: 

[BotTON] 3 Pefanuuy, 1751. 

Sis: — I have the following experiments to communicate. I held in 
one hand a wire, which was fastened at the other end to the handle of 
a pnmp, in order to try whether the stroke from the prime conductor, 
through my arms, would be any greater than when conveyed only to 
the surface of the earth, but could discover no difference. 

I placed the needle of a compass on the point of a long pin, and, 
hol(ting it in the atmosphere of the prime conductor, at the distance of 
about three inches, found it to whirl round like the flyers of a jack, with 
great rapidity. 

I suspended with silk a ooik ball, about the bigness of a pea and 
presented to it rubbed amber, seaUng-wax, and sulphur, by each of 
which it was strongly repelled; then I tried rubbed glass and China, 
and found that each of these would attract it, until it became electri- 
fied again, and then it would be repelled as at first; and while thus 
repelled by the rubbed glass or China, either of the others when rubbed 
would attract it Then I electrified the ball with the win of a charged 
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to supply; but» the first leisure, I will get it fitted 
for use, try the experiments, and acquaint you with 
the result. 

In the mean time I suspect that the different at- 
tractions and repulsions you observed, proceeded 
rather from the greater or smaller quantities of the 
fire you obtained from different bodies, than from 
its being of a different kind, or having a different 

direction. In haste, I am, &c., 

B. Franklin. 

phial, and presented to it rubbed glass (the stopper of a decanter) and 
a China tea-cup, by which it was as strongly repelled as by the wire; 
but when I presented either of the other rubbed electrics, it would be 
strongly attracted, and when I electrified it by either of these, till it 
became repelled, it would be at tracted by the wire of the phial, but be 
repelled by its coating. 

These experiments surprised me very much, and have induced me 
to infer the following paradoxes: 

z. If a glass globe be placed at one end of a prime conductor, and 
a sulphur one at the other end, both being equally in good order, and 
In equal motion, not a spaxk of fire can be obtained &om the conduct- 
or; but one globe will draw out as fast as the other gives in. 

a. If a phial be suspended on the conductor, with a chain from its 
coating to the table, and only one of the globes be made use of at a 
time, twenty turns of the wheel, for instance, will charge it; after 
which, so many turns of the other wheel will discharge it, and as many 
more will charge it again. 

3. The globes being both in motion, each having a separate con- 
ductor, with a phial suspended on one of them, and tiie chain of it fas- 
tened to the otiier, the phial will become charged; one globe charging 
positively, the other negatively. 

4. The phial being thus charged, hang it in like manner on the 
other conductor, set both wheels a going again, and the same ntimber 
of turns that charged it before will now discharge it, and the same 
number repeated will charge it again. 

5. When each globe conmiunicates with the same prime conductor, 
having a chain hanging from it to the table, one of them, when in 
motion (but which I cannot say) , will draw fire up through the ctishion, 
and discharge it through the chain; the other will draw it up through 
the chain, and discharge it through the cushion. 
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LXXXVI 

TO B. KINNBRSLBY, AT BOSTON 

Philadblphia, z6 Match, 1759. 

Sir: — ^Having brought your brimstone globe to 
work, I tried one of the experiments you proposed, 
and was agreeably surprised to find that the glass 
globe being at one end of the conductor, and the 
sulphur globe at the other end, both globes in mo- 
tion, no spark could be obtained from the con- 
ductor, unless when one globe turned slower, or was 
not in so good order as the other; and then the 
spark was only in proportion to the difference, so 
that turning equally, or turning that slowest which 
worked best, would again bring the conductor to 
afford no spark. 

I f otmd also that the wire of a phial charged by 
the glass globe, attracted a cork ball that had 
touched the wire of a phial charged by the brim- 
stone globe, and vice versa, so that the cork con- 
tinued to play between the two phials, just as when 
one phial was charged through the wire, the other 
through the coating, by the glass globe alone. And 
two phials charged, the one by the brimstone globe, 
the other by the glass globe, would be both dis- 
charged by bringing their wires together, and shock 
the person holding the phials. 

Prom these experiments one may be certain that 
your second, third, and fourth proposed experiments 
would succeed exactly as you suppose, though I 
have not tried them, wanting time. I imagine it 
is the glass globe that charges positivdy, and the 



366 I'.^Fhe Works of < (1753 

sulphur neggHvely, for fhese reasons, i . Though the 
sulphur globe seems to work equally well with the 
glass one, yet it can never occasion so laige and dis- 
tant a spark between my knuckle and the conductor, 
when the sulphur one is working, as when the glass 
one is used; which, I suppose, is occasioned by this, 
that bodies of a certain bigness cannot so easily part 
with a quantity of electrical fluid they have and 
hold attracted within their substance, as they can 
receive an additional quantity upon their surface by 
way of atmosphere. Therefore so much cannot be 
drawn out of ^e conductor, as can be thrown on it. 
3. I observe that the stream or brush of fire appear- 
ing at the end of a wire connected with the con- 
ductor, is long, laige, and much diverging, when the 
glass globe is used, and makes a snapping (or rat- 
tling) noise; but when the sulphur one is used, it is 
short, small, and makes a hissing noise ; and just the 
reverse of both happens, when you hold the same 
wire in your hand, and the globes are worked alter- 
nately: the brush is large, long, diverging, and 
snapping (or rattling), when the sulphur globe is 
turned; short, small, and hissing, when the glass 
globe is turned. When the brush is long, large, and 
much diverging, the body to which it joins seems to 
me to be throwing the fire out; and when the 
contrary appears, it seems to be drinking in. 3. I 
observe that when I hold my knuckle before the 
sulphur globe, while turning, the stream of fire be- 
tween my knuckle and the globe seems to spread on 
its surface, as if it flowed from the finger; on the 
glass globe it is otherwise. The cool wind (or 
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what was called so)» that we iised to feel as coming 
from an electrified point, is, I think, more sensible 
when the glass globe is used, than when the sulphttr 
one. But these are hasty thoughts. As to your 
fifth paradox, it must likewise be true, if the globes 
are alternately worked; but, if worked together, the 
fire will neither come up nor go down by the chain, 
because one globe will drink it as fast as the other 
produces it. 

I should be glad to know whether the efiEects 
would be contrary, if the glass globe is solid, and the 
sulphur globe is hollow; but I have no means at 
present of tryvDg. 

In your journeys, your glass globes meet with 
accidents, and sulphur ones are heavy and incon- 
venient. Query. Would not a thin plane of brim- 
stone, cast on a board, serve on occasion as a cushion, 
while a globe of leather stuffed (properly mounted) 
might receive the fire from the stilphur, and charge 
the conductor positively? Such a globe would be 
in no danger of breaking.' I think I can conceive 
how it may be done; but have not time to add more 
than that I am. 

Yours, &c., 

B. Franklin. 

' file discoveries of the late ingeniotis Mr. Syxmner, on the positive 
and negative electricity produced by the mutual friction of white and 
black silk, etc., afford hints for farther improvements to be made with 
this view. — ^P. 
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LXXXVII 

TO CADWALLADBR COLDBN 

KBAD AT THB ROTAL SOCIBTT^ NOYBMBBR II, 1 7 $6 

Philadblfhia, 2$ April, ijs*. 

Sir: — In considering your favor of the i6th past, 
I recollected my having wrote you answers to some 
queries concerning the difference between electrics 
per se and non^lectrics, and the effects of air in deo- 
trical experiments, which, I apprehend, you may 
not have received. The date I have foigotten. 

We have been used to call those bodies electrics 
per se, which would not conduct the electric fluid. 
We once imagined that only such bodies contained 
that fluid; afterwards that they had none of it, and 
only educed it from other bodies; but further ex- 
periments showed our mistake. It is to be found 
in all matter we know of; and the distinction of 
electrics per se and tum^lectrics should now be 
dropped as improper, and that of conductors and 
non-conductors assumed in its place, as I mentioned 
in those answers. 

I do not remember any experiment by which it 
appeared that high-rectified spirit will not conduct; 
perhaps you have made such. This I know, that 
wax, rosin, brimstone, and even glass, commonly 
reputed electrics per se, will, when in a fluid state, 
conduct pretty well. Glass will do it when only 
red-hot. So that my former position, that only 
metals and water were conductors, and other bodies 
more or less such as they partook of metal or mois- 
ture, was too general. 
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Your conception of the electric fluid, that it is in- 
comparably more subtile than air, is undoubtedly 
just. It pervades dense matter with the greatest 
ease; but it does not seem to mix or incorporate 
willingly with mere air, as it does with other matter. 
It will not quit common matter to join with air. Air 
obstructs, in some degree, its motion. An electric 
atmosphere cannot be communicated at so great a 
distance, by far, through intervening air as through 
a vacutim. Who knows, then, but there may be, 
as the ancients thotight, a region of this fire above 
our atmosphere, prevented by otir air and its own 
too great distance for attraction, from joining otir 
earth? Perhaps where the atmosphere is rarest this 
fluid may be densest, and nearer the earth, where 
the atmosphere grows denser, this fluid may be rarer, 
yet some of it be low enough to attach itself to otir 
highest clouds, and thence they, becoming electrified 
may be attracted by and descend towards the earth 
and discharge their watery contents, together with 
that ethereal fire. Perhaps the aurortB bareales are 
currents of this fluid in its own region, above otir 
atmosphere, becoming from their motion, visible. 
There is no end to conjectures. As yet we are but 
novices in this branch of natural knowledge. 

You mention several differences of salts in elec- 
trical experiments. Were they all equally dry? 
Salt is apt to acquire moisture from a moist air, and 
some sorts more than others. When perfectly dried 
by lying before a fire, or on a stove, none that I have 
tried will conduct any better than so much glass. 

New flannel, if dry and warm, will draw the 

TOL. tl.— •4. 
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electric fluid from nan-dectrics, as weU as that wfaidi 
has been worn. 

I wish you had the convenience of trying the ex- 
periments you seem to have such expectations from, 
upon various kinds of spirits, salts, earth, Stc Fre- 
quently, in a variety of experiments, though we miss 
what we expected to find, yet something valuable 
turns out, something surprising and instructing, 
though unthought of. 

I thank you for communicating the illustration of 
the theorem concerning light. It is very curious. 
But I must own I am much in the dark about l^U. 
I am not satisfied with the doctrine that supposes 
particles of matter, called light, continually driven 
off from the sun's surface, with a swiftness so pro- 
digious! Must not the smallest particle conceivaUe 
have, with such a motion, a force exceeding that ci 
a twenty-four pounder discharged from a cannon? 
Must not the sun diminish exceedingly by such a 
waste of matter; and the planets, instead of drawing 
nearer to him, as some have feared, recede to greater 
distances through the lessened attraction? Yet 
these particles, with this amazing motion, will not 
drive before them, or remove the least and lightest 
dust they meet with. And the stm, for aught we 
know, continues of his ancient dimensions, and his 
attendants move in their ancient orbits. 

May not all the phenomena of light be more con- 
veniently solved, by supposing universal space filled 
with a subtile elastic fluid, which, when at rest, is 
not visible, but whose vibrations affect that fine 
sense in the eye, as those of air do the grosser organs 
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of the ear? We do not, in the case of sound, im« 
agine that any sonorous partides are thrown off 
from a bell, for instance, and fly in straight lines to 
the ear; why must we believe that luminous par- 
tides leave tiie sun and proceed to the eye? Some 
diamonds, if rubbed, shine in the dark, witliout losing 
any part of their matter. I can make an electrical 
spark as big as the flame of a candle, mudi brighter, 
and therefore, visible farther; yet this is without 
fud; and I am persuaded no part of the dectric 
fluid flies off in sudi case to distant places, but all 
goes directly, and is to be found in the place to whidi 
I destine it. May not different degrees of the vibra- 
tion of the above-mentioned universal medium occa- 
sion the appearances of different colors? I think the 
dectric fluid is always the same; yet I find that 
weaker and stronger sparks differ in apparent color; 
•ome white, blue, purple, red; the strongest, white; 
weak ones, red. Thus different degrees of vibration 
given to the air produce the seven different sounds 
in music, analogous to the seven colors, yet the 
meditim, air, is the same. 

If the sun is not wasted by expense of light, I can 
easily concdve that he shall otherwise always retain 
the same quantity of matter; though we should 
suppose him made of sulphur constantly flaming. 
The action of fire only separates the partides of 
matter; it does not annihilate them. Water, by 
heat raised in vapor, returns to the earth in rain; 
and if we could collect all the partides of burning 
noatter that go off in smoke, perhaps they might, 
with the ashes, weigh as much as the body before it 
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be given of the plant, its places of growth, &c. I 

have mislaid the paper, or would send it to you. I 

thought you had described it pretty fully. I am, 

Sir, &a, 

B. Franklin. 



LXXXVIII 

TO CADWALLADBR COLDBN 

Philadbi^ia,. 14 May, x7$a. 

Sir: — I find P has been indiscreet enough to 

print a piece in his paper which has brought him 
into a great deal of trouble. I cannot conceive how 
he was prevailed on to do it, as I know him to be a 
thorough believer himself, and averse to every thing 
that is commonly called freethinking. He is now 
much in his penitentials, and requests me to inter- 
cede with you, to procure from the governor a Nol. 
Pros, in his favor, promising to be very circumspect 
and careful for the future, not to give oflEence either 
in religion or politics, to you or any of your friends, 
in which, I believe, he is very sincere. 

I have let him know that I pretend to no interest 
with you, and I fear he has behaved to the governor 
and to you in such a manner as not to deserve your 
favor. Therefore I only beg leave to recommend 
the poor man's case to your consideration; and if 
you could, without inconvenience to your own char- 
acter, interest yourself a little in his behalf, I shall, 
as I am much concerned for him, esteem it a very 
great obligation. 
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As to the causeof religion, I really think it will be 
best served by stopping the prosecution; for, if 
there be any evil tendency apprehended from the 
publication of that piece, the trial and punishment 
of the printer will certainly make it a thousand 
times more public, — such is the curiosity of man- 
kind in these cases. It is, besides, an old thing, has 
been printed before both in England and by Andrew 
Bradford here; but, no public notice being taken of 
it, it died and was foigotten, as I believe it would 
now be, if treated with the same indifference. I 

am with great respect, &c.i 

B. Franklin. 



LXXXIX 

TO BDWARD AND JANB IfBCOlf 

Pbiladblphia, flx Mmft i7$«. 

Dbar Brothbr and Sistbr: 

I received yours with the affecting news of our 
dear good mother's death. I thank you for your 
long continued care of her in her old age and sick- 
ness. Our distance made it impracticable for us 
to attend her, but you have supplied all. She has 
lived a good life, as well as a long one, and is happy. 

Since I sent you the order on Mr. Huske, I have 
received his account, and find he thinks he has 
money to receive, and though I endeavour by this 
post to convince him he is mistaken, yet possibly he 
may not be immediately satisfied, so as to pay that 
order; therefore, lest the delay should be incon- 
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venient to you, I send the six pistoles enclosed. But 

if the order is paid, give those to brother John, and 

desire him to credit my account with them. Your 

affectionate brother, 

B. Franklin. 



XC 



TO JOHN PERKINS < 

Priladblphia, 13 August, 175a. 

Sir: — I received your favor of the 3d instant. 
Some time last winter I procured from one of our 
phjrsicians an account of the ntimber of persons in- 
oculated during the five visitations of the small-pox 
we have had in twenty-two years; which account I 
sent to Mr. W. V., of yotir town, and have no copy. 
If I remember rightly, the ntimber exceeded eight 
hundred, and the deaths were but fotir. I suppose 
Mr. V. will show you the account, if he ever re- 
ceived it. These four were all that our doctors 
allow to have died of the small-pox by inoculation, 
though I think there were two more of the inocu- 
lated who died of the distemper; but the eruptions 
appearing soon after the operation, it is supposed 
they had taken the infection before in the common 
way. 

I shall be glad to see what Dr. Douglass may 
write on the subject. I have a French piece printed 
at Paris, 1724, entitled Observations sur la Saignie du 

' Dr. Perkins, of Boston, had asked Franklin for the number that 
had died of inocttlation in Philadelphia, at the instance of Dr. Doug- 
lass, who designed to write sometlujig on the small-pox. 
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Pied, et sur la PurgaUon, au Commencement de la 
Petite VSrole, et Raisans de doubte cantre Vlnocula- 
turn. A letter of the Doctor's is mentioned in it. 
If he or you have it not, and desire to see it, I will 
send it. Please to favor me with the particulars of 
your purging method, to prevent the secondary 
fever. 

I am indebted for your precedii^ letter, but busi- 
ness sometimes obliges one to postpone philosophical 
amusements. Whatever I have wrote of that kind 
are really, as they are entitled, but Conjectures and 
Suppositions; which ought always to give place, 
when careful observation ndlitates against them. 
I own I have too strong a penchant to the building 
of h3rpotheses; they indulge my natural indolence. 
I wish I had more of yotir patience and accuracy in 
making observations, on which alone true philosophy 
can be foimded. And, I assure you, nothing can be 
more obliging to me than your kind communication 
of those you make, however they may disagree with 
my preconceived notions. 

I am sorry to hear, that the ntmaber of your in- 
habitants decreases. I some time since wrote a 
small paper of Thoughts on the Peopling of Countries,^ 
which, if I can find, I will send you, to obtain your 
sentiments. The favorable opinion you express of 
my writings may, you see, occasion you more trouble 
than you expected from, 

Sir, yours, &c., 

B. Franklin. 

' See this paper Supra, p. 33S. 
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XCI 

TO CADWALLADBR COLDBN 

Philadelphia, 14 September, 175a. 

Dbar Sir: — ^When I had read yotir favor of May 
the aoth, I resolved to read and consider more care- 
fully Sir Isaac Newton's Optics, which I have not 
locked at these many years. I delayed answering 
till I should have an opportunity of doing this, but 
one thing or other has hitherto hindered. In the 
winter I may possibly have more leisure. 

In the mean time I would just mention that the 
interposition of a hill between a bell and the ear does 
interrupt a great part of the sotmd, though not all; 
and we cannot be certain that an opaque body 
placed between the eye and a luminous object in- 
tercepts all the light, since, as you observe, it does 
not follow that where we see no light there is there- 
fore none existing. What you say of the separation 
of the distinct parts of light, which, once separated, 
remain always the same, has more weight with me, 
and indeed seems conclusive ; at least, I see at present 
nothing to object. 

I congratulate you on the prospect you have, of 
passing the remainder of life in philosophical retire- 
ment. I wish for the same, but it seems too distant. 
I might then more ptmctually perform my part in 
the correspondence you honor me with ; than which 
I have none more instructive or agreeable. 

Send me, if you please, tiie translation of your 
piece into High Dutch. I understand a little of the 
German language, and will peruse and return it. At 
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present I cannot guess the meaning of the passage 
you mention. Unless perhaps, as your twentieth 
section speaks of ''a power Ihat neither resists nor 
moves, and exerts no kind of action of itself, without 
the concurrence of some other power; so that in the 
absence of other powers it must be in a perfect in* 
action/' &c., it may be some kind of Dutch wit, and 
intended to joke that quietism which in Germany is 
supposed to be very prevalent in Pennsylvania, many 
of their Quietists ' having removed hither. 

I see by Cave's Magazine for May that they have 
translated my electrical papers into French, and 
jirinted them in Paris. I hope our friend CoUinaon 
will procure and send me a copy of the translation. 
Such things should be done by men skilled in the 
subject as well as in the language, otherwise great 
mistakes are easily made, and the clearest matters 
tendered obscure and tmintelligible. 



XCII 

TO PETER COLLINSON 

EBAD AT THB ROTAL 80CIBTT, DBCBMBBR 21, 1^$2 

Priladblfhia, zq October. 1751. 

Sir: — As frequent mention is made in publick 
X)apers from Europe of the success of the Philadelphia 
experiment for drawing the electric fire from clouds 
by means of pointed rods of iron erected on high 
buildings, &c., it may be agreeable to the curious to 

' This it the only evidence in our literattue. so far as I know, that 
mny of this sect, for whose principles Fenelon suffered and MoKaoa 
died, ever found a xefuge in the United States.— Bo. 
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be informed that the same experiment has 

in Philadelphia, though made in a different and 

more easy manner, which is as follows. 

Make a small cross of two light strips of cedar, the 
arms so long as to reach to the four comers of a 
large thin silk handkerchief when extended; tie the 
comers of the handkerchief to the extremities of the 
cross, so you have the body of a kite; which, being 
properly accommodated with a tail, loop, and string, 
will rise in the air, like those made of paper; 
but this being of silk is fitter to bear the wet and 
wind of a thunder-gust without tearing. To the top 
of the upright stick of the cross is to be fixed a very 
sharp-pointed wire, rising a foot or more above the 
wood. To the end of the twine, next the hand, is 
to be tied a silk ribbon, and where the silk and twine 
join, a key may be fastened. This kite is to be 
raised when a thunder-gust appears to be coming 
on, and the person who holds the string most stand 
within a door or window, or under some cover, so 
that the silk ribbon may not be wet; and care must 
be taken that the twine does not touch the frame of 
the door or window. As soon as any of the thtmder- 
clouds come over the kite, the pointed wire will draw 
the electric fire from them, and the kite, with all the 
twine, will be electrified, and the loose filaments of 
the twine will stand out every way, and be attracted 
by an approaching finger. And when the rain has 
wetted tiie kite and twine, so that it can conduct the 
electric fire freely, you will find it stream out plenti- 
fully from the key on the approach of your knuckle. 
At this key the phial may be charged; and from 
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electric fire thus obtained spirits may be kindled, 
and all the other electric experiments be performed 
which are usually done by the help of a rubbed glass 
globe or tube, and thereby the sameness of the 
electric matter with that of lightning completely 

B. Franklin. 



XCIII 

TO BDWARD AND JANE MBCOlf 

Philadblphia, 14 November, 175*. 

Dbar Brother and Sister: 

Benny sailed from hence this day two weeks, and 
left our Capes the Sunday following. They are sel- 
dom above three weeks on the voyage to Antigua. 

That island is reckoned one of the healthiest in the 
West Indies. My late partner there enjoyed perfect 
heetlth for four years, till he grew careless^ and got 
to sitting up late in taverns, which I have cautioned 
Bemiy to avoid, and have given him all other neces- 
sary advice I could think of, relating both to his 
health and conduct, and I hope for the best. 

He will find the business settled to his hand: a 
newspaper established, no other printing-house to 
interfere with him, or beat down his prices, which are 
much higher than we get on the continent. He has 
the place on the same terms with his predecessor, 
who, I understand, cleared from five to six hundred 
pistoles during the four years he lived there. I have 
recommended him to some gentlemen of note for 
their patronage and advice. 

Mr. Parker, thotigh he looked on Benny as one of 
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his best hands, readily consented to his going, on 
the first mention of it. I told him Benny must 
make him satisfaction for his time. He would leave 
that to be settled by me, and Benny as readily 
agreed with me to pay Mr. Parker as much as would 
hire a good joumejrman in his room. He came 
handsomely provided with apparel, and I beUeve Mr. 
Parker has, in every respect, done his duty by him, 
and in this affair has really acted a generous part; 
therefore I hope, if Benny succeeds in the world, he 
will make Mr. Parker a return beyond what he has 
promised. I suppose you will not think it amiss 
to write Mr. and Mrs. Parker a line or two of thanks; 
for, notwithstanding some little differences, they have 
on the whole been very kind to Benny. 

We have vessels going very frequently from this 
port to Antigua. You have some too from your 
port. What letters you send this way I will take 
care to forward. Antigua is the seat of government 
for all the Leeward Islands, to wit, St. Qiristo- 
pher's, Nevis, and Montserrat. Benny will have the 
business of all those islands, there being no other 
printer. 

After all, having taken care to do what appears to 
be for the best, we must submit to God's providence, 
which orders all things really for the best. 

While Benny was here, and since, our Assembly 
was sitting, which took up my time, and I could not 
before write you so fully. 

With love to your children, I am, dear brother and 
sister, your affectionate brother, 

B. Franklin. 
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XCIV 

TO CADWALLADBR COLDBN 

PKiLADBLPnA, I Jftiittaiy, I7SS. 

Dbar Sir: — I have your favor of the third past, 
with yotir son's remarks on the Abb6 Nollet's Letters. 
I think the eiqperiments and observations are judi- 
ciously made and so well expressed that, with your 
and his leave, I would transmit them to Mr. Collin- 
son for publication. I have repeated all the Abb6's 
experiments in vacuo^ and find them answer exactly 
as they should do on my principles, and in the ma- 
terial part quite contrary to what he has related ci 
them; so that he has laid himself extremely open 
by attempting to impose false accounts of experi- 
ments on the world to support his doctrine. 

M. Dalibard wrote to me that he was preparing 
an answer that would be published the b^[inning of 
this winter; but as he seems to have been imposed 
on by the Abba's confident assertion, that a charged 
bottle set down on an electric per se is deprived of its 
electricity, and in his letter to me attempts to ac- 
count for it, I doubt he is not yet quite master of the 
subject to do the business effectually. So I con- 
clude to write a civil letter to the Abb6 myself, in 
which, without resenting any thing in his letters, I 
shall endeavour to set the disputed matters in so 
clear a light as to satisfy every one who will take the 
trouble of reading it. Before I send it home, I shall 
communicate it to you, and take your friendly ad- 
vice on it. I set out to-morrow on a jotimey to 
Maryland, where I expect to be some weeks, but 
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shall have some leisure when I return. At present 
I can only add my thanks to your ingenious son, and 
my heartji^' wishes of a happy new year to you and 
him, and all yours. I am, Sir, &c., 

B. Prankun. 

P. S. — I wrote to you last post, and sent my 
paper on the Increase of Mankind. I send the Sup- 
plemental Electrical Experiments in several frag- 
ments of letters, of which Cave ' has made the most, 
by printing some of them twice over. 



XCV 



TO JOHN PBRKIN8 

mSAD AT mS ftOTAL SOCIBTT, JUNB 14, 1756 

Pbiladblphia, 4 Pebrumry, 1753. 

Sir: — I ought to have written to you long since, 
in answer to yours of October i6th concerning the 
water-spout; but business partly, and partly a de- 
sire of procuring ftirther information by inquiry 
among my sea-faring acquaintance, induced me to 
postpone writing from time to time, till I am now 
almost ashamed to resume the subject, not knowing 
but you may have forgot what has been said upon it. 

Nothing certainly can be more improving to a 
seardier into nature than objections judiciously 
made to his opinion, taken up, perhaps, too hastily; 
for such objections oblige him to re-study the point, 

* The bootoePer in Lood o o, who fint pabHihed Fraakfin't ]>apefi on 
etoctridty. 
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consider every drcumstanoe carefully , compare facts, 
make experiments, weigh arguments, and be slow in 
drawing conclusions. And hence a sure advantage 
results; for he either confirms a truth, before too 
slightly supported, or discovers an error, and re- 
ceives instruction from the objector. 

In this view I consider the objections and remarks 
you sent me, and thank you for them sincerely; but 
how much soever my inclinations lead me to philo- 
sophical inquiries, I am so engaged in business, pub* 
lie and private, that those more pleasing pursuits are 
frequently interrupted, and the chain of thought, 
necessary to be closely continued in such disquisi- 
tions, is so broken and disjointed that it is with 
difficulty I satisfy myself in any of them; and I am 
now not much nearer a conclusion in this nciatter of 
the spout than when I first read your letter. 

Yet, hoping we may in time sift out the truth be- 
tween us, I will send you my present thoughts, with 
some observations on your reasons on the accounts 
in the Transactions, and on other relations I have 
met with. Perhaps while I am writing some new 
light may strike me, for I shall now be obliged to 
consider the subject with a little more attention. 

I agree with you that, by means of a vacuum in a 
whirlwind, water cannot be supposed to rise in large 
masses to the region of the clouds; for the pressure 
of the surrotmding atmosphere could not force it up 
in a continued body or coltman to a much greater 
height than thirty feet. But if there really is a 
vacuum in the centre, or near the axis of whirlwinds, 
then, I think, water may rise in such vacuum to that 
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height, or to a less height, as the vacuum may be 
less perfect. 

I had not read Stuart's account in the Transac- 
tions for many years before the receipt of your letter, 
and had quite forgot it; but now, on viewing his 
drafts and considering his descriptions, I think they 
seem to favor my hypothesis; for he describes and 
draws columns of water, of various heights, ter- 
minating abruptly at the top, exactly as water would 
do when forced up by the pressure of the atmosphere 
into an exhausted tube. 

I must, however, no longer call it my hypothesis, 
since I find Stuart had the same thought, though 
some what obscurely expressed, where he says, " he 
imagines this phenomenon may be solved by suction 
(improperly so called), or rather pulsion, as in the 
application of a cupping-glass to the flesh, the air 
being first voided by the kindled flax.*' 

In my paper, I supposed a whirlwind and a spout 
to be the same thing, and to proceed from the same 
cause; the only difference between them being that 
the one passes over land, the other over water. I 
find also in the Transactions that M. de la Pryme 
was of the same opinion ; for he there describes two 
spouts, as he calls them, which were seen at different 
times, at Hatfield, in Yorkshire, whose appearances 
in the air were the same with those of the spouts 
at sea, and effects the same with those of real 
whirlwinds. 

Whirlwinds have generally a progressive as well 
as a circular motion; so had what is called the 
spout, at Topsham (see the account of it in the 
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Transactions), which also appears, by its ^ects de- 
scribed, to have been a real whirlwind. Water- 
spouts have, also, a progressive motion; this is 
sometimes greater and sometimes less; in some 
violent, in others barely perceivable. The whirl- 
wind at Warrington continued long in Acrement 
Close. 

Whirlwinds generally arise after calms and great 
heats; the same is observed of water-spouts, which 
are therefore most frequent in the warm latitudes. 
The spout that happened in cold weather, in the 
Downs, described by Mr. Gordon in the Transac- 
tions, was, for that reason, thought extraordinary; 
but he remarks withal, that the weather, though 
cold when the spout appeared, was soon after much 
colder; as we find it, commonly, less warm after a 
whirlwind. 

You agree, that the wind blows every way towards 
a whirlwind, from a large space round. An intelli- 
gent whaleman, of Nantudcet, informed me, that 
three of their vessels, which were out in search of 
whales, happening to be becalmed, lay in sight of 
each other, at about a league distance, if I remember 
right, nearly forming a triangle; after some time a 
water-spout appeared near the middle of the tri- 
angle, when a brisk breeze of wind sprung up, and 
every vessel made sail ; and then it appeared to them 
all, by the setting of the sails, and the course each 
vessel stood, that the spout was to the leeward 
of every one of them ; and they all declared it to have 
been so, when they happened afterwards in com- 
pany, and came to confer about it. So that in this 
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particular likewise, whirlwinds and water-spouts 



But if that which appears a water-spout at sea 
does sometimes, in its progressive motion, meet with 
and pass over land, and there produce all the phe- 
nomena and effects of a whirlwind, it should thence 
seem still more evident, that a whirlwind and a 
spout are the same. I send you herewith a letter 
from an ingenious physician of my acquaintance, 
which gives one instance of this, that fell within his 
observation. 

A fluid, moving from all points horizontally toward 
a centre, must at that centre either ascend or de- 
scend. Water being in a tub, if a hole be opened in 
the middle oi the bottom, will flow from all sides to 
the centre, and there descend in a whirl. But air, 
flowing on and near the surface of land or water, 
from all sides towards the centre, must at the centre 
ascend, the land or water hindering its descent. 

If these concentring currents of air be in the upper 
r^on, they may indeed descend in the spout or 
whirlwind; but then, when the united current 
reached the earth or water, it would spread, and 
probably blow every way from the centre. There 
may be whirlwinds of both kinds, but from the 
commonly observed effects I suspect the rising one 
to be the most common; when the upper air de- 
scends, it is perhaps in a greater body extended 
wider, as in our thunder-gusts, and without much 
whirling; and when air descends in a spout or 
whirlwind, I should rather expect it would press the 
roof of ahouse inwards, or force in the tiles, shingles, 
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or thatch, force a boat down into the water, or a 
piece oi timber into the earth, than that it would 
lift them up and carry tliem away. 

It has so happened that I have not met with any 
accounts of spouts that certainly descended; I sus- 
pect they are not frequent. Please to communicate 
those you mention. The apparent dropping of a 
pipe fxxnn the clouds towards the earth or sea, I will 
endeavour to explain hereafter. 

The augmentation of the doud, which, as I am 
informed, is generally if not always the case during 
a spout, seems to show an ascent, rather than a de- 
scent, of the matter of which such doud is composed; 
for a descending spout, one would expect, should 
diminish a doud. I own, however, that cold air 
descending may, by condensing the vapors in a 
lower r^on, form and increase douds; whidi, I 
think, is generally the case in our common thunder- 
gusts, and therefore do not lay great stress on this 
argument. 

Whirlwinds and spouts are not always, though 
most commonly, in the day time. The terrible 
whirlwind which damaged a great part of Rome, 
Jtme II, 1749, happened in the night of that day. 
The same was supposed to have been first a spout, 
for it is said to be beyond doubt, that it gathered in 
the neighbouring sea, as it could be tracked from 
Ostia to Rome. I find this in P^ Boscovich*s ac- 
cotmt of it, as abridged in the Monthly Review for 
December, 1750. 

In that account, the whirlwind is said to have 
appeared as a very black, long, and lofty doud, dis- 
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ooverable» notwithstanding the darkness of the 
night, by its contintially lightning or emitting 
flashes on all sides, pushing along with a surprising 
swiftness, and within three or four feet of the ground. 
Its general effects on houses were, stripping off the 
roofs, blowing away chimneys, breaking doors and 
windows, forcing up the floors, and unpaving the 
rooms, (some of these effects seem to agree well with 
a supposed vacutun in the centre of the whirlwind,) 
and the very rafters of the houses were broken and 
dispersed, and even hurled against houses at a con- 
siderable distance, &c. 

It seems, by an expression of Pfere Boscovich's, as 
if the wind blew from all sides towards the whirl- 
wind; for, having carefully observed its effects, he 
concludes of all whirlwinds, "that their motion is 
circular, and their action attractive." 

He observes, on a ntunber of histories of whirl- 
winds, &c., ''that a common effect of them is to 
carry up into the air tiles, stones, and animals them- 
selves, which happened to be in their course, and all 
kinds of bodies unexceptionably, throwing them to 
a considerable distance, with great impetuosity.'' 

Such effects seem to show a rising current of air. 

I will endeavour to explain my conceptions of this 
matter by figures, representing a plan, and an eleva- 
tion of a spout or whirlwind. 

I would only first beg to be allowed two or three 
positions, mentioned in my former paper. 

I. That the lower region of air is often more 
heated, and so more rarefied, than the upper; con- 
sequently, specifically lighter. The coldness of the 
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upper r^^ion is manifested by the hail, which some- 
times falls from it in a hot day. 

3. That heated air may be very moist and yet 
the moisture so eqtially difihised and rarefied as not 
to be visible till colder air mixes with it when it 
condenses and becomes visible. Thus our breath, 
invisible in summer, becomes visible in winter. 

Now let us suppose a tract of land, or sea, of per- 
haps sixty miles square, unscreened by douds, and 
unfanned by winds, during great part of a summer's 
day, or, it may be, for several days successively, till it 
is violently heated, together with the lower region of 
air in contact with it, so that the said lower air be- 
comes specifically lighter than the superincumbent 
higher r^on of the atmosphere, in which the douds 
commonly float; let us suppose, also, that the air 
surrounding this tract has not been so nmch heated 
during those days, and therefore remains heavier. 
The consequence of this should be, as I conceive, 
that the heated, lighter air, being pressed on all 
sides, must ascend, and the heavier descend; and 
as this rising cannot be in all parts, or the whole area, 
of the tract at once, for that would leave too exten- 
sive a vacuum, the rising will begin precisely in that 
column that happens to be the lightest or most rare- 
fied; and the warm air will flow horizontally from 
all points to this column, where the several currents 
meeting, and joining to rise, a whirl is nattually 
formed, in the same manner as a whirl is formed in 
the tub of water, by the descending fluid flowing 
from all sides of the tub to the hole in the centre. 

And as the several currents arrive at this central 
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rising column with a considerable d^[ree of hori- 
zontal motion, they cannot suddenly change it to a 
vertical motion ; therefore as they gradually, in ap- 
proaching the whirl, decline from right to curve or 
circular lines, so, having joined the whirl, they as- 
cend by a spiral motion, in the same manner as the 
water descends spirally through the hole in the tub 
before-mentioned. 

Lastly, as the lower air, and nearest the surface, 
is most rarefied by the heat of the sun, that air is 
most acted on by the pressure of the surrounding 
cold and heavy air, which is to take its place; con- 
sequently its motion towards the whirl is swiftest, 
and so tiie force of the lower part of the whirl, or 
trump, strongest, and the centrifugal force of its 
particles greatest; and hence the vacutim round 
the axis of the whirl should be greatest near the 
earth or sea, and be gradually diminished as it 
approaches the region of the clouds, till it ends in 
a point, as at P, in Figure 3, Plate VI., forming a 
long and sharp cone. 

In Figure i, which is a plan or ground-plat of 
a whirlwind, the circle V represents the central 
vacutun. 

Between a a a a and b b b b,I suppose a body of 
air, condensed strongly by the pressure of the cur- 
rents moving towards it from all sides without, and 
by its centrifugal force from within, moving round 
with prodigious swiftness (having, as it were, the 

momenta of all the currents, > > > 

>, united in itself), and with a power equal to 

its swiftness and density. 
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It is this whirling body of air between aa aa and 
6 6 6 6 that rises spirally; by its force it tears build- 
ings to pieces, twists up great trees by the roots, &c., 
and by its spiral motion raises the fragments so 
high, till the pressure of the surrounding and ap- 
proaching currents, diminishing, can no longer con- 
fine them to the circle, or their own centrifugal 
force, increasing, grows too strong for such pres- 
sure, when they fly off in tangent lines, as stones 
out of a sling, and fall on all sides and at great 
distances. 

If it happens at sea, the water under and be- 
tween a a a a and b b b h will be violently agitated 
and driven about, and parts of it raised with the 
spiral current, and thrown about so as to form a 
bush-like appearance. 

This circle is of various diameters, sometimes 
very large. 

If the vacutun passes over water, the water may 
rise in it, in a body or colunm, to near the height of 
thirty-two feet. 

If it passes over houses, it may burst their win- 
dows or walls outwards, pluck off the roofs, and 
pluck up the floors, by the sudden rarefaction of the 
air contained within such buildings; the outward 
pressure of the atmosphere being suddenly taken 
off. So the stopped bottle of air bursts tmder the 
exhausted receiver of the air-pump. 

Figure 2 is to represent the elevation of a water- 
spout, wherein I suppose P P P to be the cone, at 
first a vacuum, till W W, the rising column of water, 
has filled so much of it; 5 5 5 5, the spiral whirl of 
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air, surrounding the vacuum, and cx^ntinued higher 
in a dose column after the vacuum ends in the 
point P, till it reaches the cool region of the air. 
B B, the bush, described by Stuart, surrounding 
the foot of the column of water. 

Now, I suppose, this whirl of air will, at first, be 
as invisible as the air itself, though reaching in 
reality from the water to the region of cool air, in 
which our low stunmer thunder-douds commonly 
float; but presently it will become visible at its 
extremities. At its lower end, by the agitation of 
the water under the whirling part of the circle, be- 
tween P and 5, forming Stuart's bush, and by the 
welling and rising of the water in the beginning 
vacuum, which is at first a small, low, broad cone, 
whose top gradually rises and sharpens as the force 
of the whirl increases. At its upper end it becomes 
visible, by the warm air brought up to the cooler 
region, where its moisture begins to be condensed 
into thick vapor by the cold, and is seen first at -A, 
the highest part, which, being now cooled, con- 
denses what rises next at B, which condenses that at 
C, and that condenses what is rising at D, the cold 
operating by the contact of the vapors faster in a 
right line downwards than the vapors themselves 
can climb in a spiral line upwards ; they climb, how- 
ever, and, as by continual addition they grow 
denser, and consequently their centrifugal force 
greater, and being risen above the concentrating 
currents that compose the whirl, fly off, spread, and 
form a cloud. 

It seems easy to conceive how, by this successive 
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tion from above, the spout appears to 
drop or descend from the doud, though the ma- 
terials of which it is composed are all the ^diile 



The condensation of the moisture contained in so 
great a quantity of warm air as may be supposed to 
rise in a short time in this prodigiously rapid whirl, 
is, perhaps, sufficient to form a great extent of cloud, 
though the spout should be over land, as those at 
Hatfield; and if the land appears not to be very 
dusty, perhaps the lower part of the spout will 
scarce become visible at all, though the upper, or 
what is commonly called the descending, part be 
very distinctly seen. 

The same may happen at sea, in case the wfairi 
is not violent enough to make a high vacuum, and 
raise the column, &c. In such case, the upper part 
A B C D only will be visible, and the bush perhaps 
below. 

But if the whirl be strong, and there be much 
dust on the land, and the. column W Whe raised 
from the water, then the lower part becomes visible, 
and sometimes even united to the upper part. For 
the dust may be carried up in the spiral whirl, till it 
reach the region where the vapor is condensed, and 
rise with that even to the clouds; and the friction 
of the whirling air, on the sides of the column W W, 
may detach great quantities of its water, break it 
into drops, and carry them up in the spiral whirl, 
mixed with the air; the heavier drops may indeed 
fly off, and fall in a shower, round the spout; but 
much of it will be broken into vapor, yet visible; 
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and thus, in both cases, by dust at land, and by 
water at sea, the whole tube may be darkened and 
rendered visible. 

As the whirl weakens, the tube may (in appear- 
ance) separate in the middle, the column of water 
subsiding, and the superior condensed part drawing 
up to the doud. Yet still the tube or whirl of air 
may remain entire, the middle only becoming in- 
visible, as not containing visible matter. 

Dr. Stuart says: ''It was observable of all the 
spouts he saw, but more perceptible of the great 
one, that towards the end it b^[an to appear like a 
hollow canal, only black in the borders but white in 
the middle; and though at first it was altogether 
black and opake, yet now one could very distinctly 
perceive the sea water to fly up along the middle of 
this canal, as smoke up a chimney.'' 

And Dr. Mather, describing a whirlwind, says: 
"A thick, dark, small doud arose, with a pillar of 
light in it, of about eight or ten feet diameter, and 
passed along the grotmd in a tract not wider than a 
street, horribly tearing up trees by the roots, blow- 
ing them up in the air like feathers, and throwing 
up stones of great weight to a considerable height in 
the air," &c. 

These accounts, the one of water-spouts, the other 
of a whirlwind, seem in this particular to agree; 
what one gentleman describes as a tube, black in 
the borders and white in the middle, the other calls 
a black cloud with a pillar of light in it; the latter 
expression has only a little more of the marvellaus, 
but the thing is the same; and it seems not very 
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difficult to ttnderstancL When Dr. Stuart's spouts 
were full charged — ^that is, when the whirling pipe 
of air was filled between aaaa and bbbb. Figure i, 
with quantities of drops, and vapor torn off from the 
column W W^ Figure a, the whole was rendered so 
dark as that it could not be seen through, nor the 
spiral ascending motion discovered; but when the 
quantity ascending lessened, the pipe became more 
transparent, and the ascending motion visible. For, 
by inspection of the figure (Fig. 3) representing a 
section of our spout, with the vacuum in the middle, 
it is plain that if we look at such a hollow pipe in 
the direction of the arrows, and suppose opake par- 
ticles to be equally mixed in the space between the 
two circular lines, both the part between the arrows 
a and b and that between the arrows c and d will 
appear much darker than that between b and c, as 
there must be many more of those opake particles in 
the line of vision across the sides than across the 
middle. It is thus, that a hair in a microscope evi- 
dently appears to be a pipe, the sides showing 
darker than the middle. Dr. Mather's whirl was 
probably filled with dust, the sides were very dark, 
but the vacuum within rendering the middle more 
transparent, he calls it a pillar of light. 

It was in this more transparent part between 6 and 
c that Stuart could see the spiral motion of the 
vapors, whose lines on the nearest and farthest side 
of the transparent part crossing each other, repre- 
sented smoke ascending in a chimney ; for, the quan- 
tity being still too great in the line of sight through 
the sides of the tube, the motion could not be dis- 
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covered there, and so they represented the solid 
sides of the chimney. 

When the vapors reach in the -pipe from the clouds 
near to the earth, it is no wonder now to those 
who tmderstand electricity, that flashes of lightning 
should descend by the spout, as in that of Rome. 

But you object: If water may be thus carried into 
the clouds, why have we not salt rains? The objec- 
tion is strong and reasonable, and I know not 
whether I can answer it to your satisfaction. I 
never heard but of one salt rain, and that was where 
a spout passed pretty near a ship; so I suppose it 
to be only the drops thrown off from the spout by 
the centrifugal force (as the birds were at Hat* 
field), when they had been carried so high as to be 
above, or to be too strongly centrifugal for the pres- 
sure of the concurring winds surrounding it. And 
indeed I believe there can be no other kind of salt 
rain; for it has pleased the goodness of God so to 
order it, that the particles of air will not attract the 
particles of salt, though they strongly attract water. 

Hence, though all metals, even gold, may be 
united with air, and rendered volatile, salt remains 
fixed in the fire, and no heat can force it up to any 
considerable height, or oblige the air to hold it. 
Hence, when salt rises, as it will a little way, into 
air with water, there is instantly a separation made ; 
the particles of water adhere to the air, and the 
particles of salt fall down again, as if repelled and 
forced off from the water by some power in the air; 
or as some metals, dissolved in a proper menstruum, 
will quit the solvent when other matter approaches, 
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and adhere to that, so the water quits tiie salt and 
embraces the air, but air will not embrace the salt 
and quit the water, otherwise our rains would indeed 
be salt, and every tree and plant on the face of the 
earth be destroyed, with all the animals that depend 
on them for subsistence. He who hath proportioned 
and given proper qualities to all things, was not 
tmmindful of this. Let us adore Him with praise 
and thanksgiving! 

By some accounts of seamen, it seems the oohmm 
of water, W W, sometimes falls suddenly; and if it 
be, as some say, fifteen or twenty yards diameter, it 
must fall with great force, and they may well fear 
for their ships. By one account, ia the Transac- 
tions, of a spout that fell at Cdlne, ia Lancashire, one 
would think the column is sometimes lifted off from 
the water and carried over land, and there let fall in 
a body; but this, I suppose, happens rarely. 

Stuart describes his spouts as appearing no bigger 
than a mast, and sometimes less; but they were seen 
at a league and a half distance. 

I think I formerly read in Dampier, or some other 
voyager, that a spout, in its progressive motion, 
went over a ship becalmed on tiie coast of Guinea, 
and first threw her down on one side, carrying away 
her foremast, then suddenly whipped her up and 
threw her down on the other side, carrying away her 
mizenmast, and the whole was over in an instant. 
I suppose the first mischief was done by the fore 
side of the whirl, the latter by the hinder side, their 
motion being contrary. 

I suppose a ^i^iiirlwind, or spout, may be station- 
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ary, when the concurring winds are equal; but if 
tmequal, the whirl acquires a progressive motion, in 
the direction of the strongest pressure. 

When the wind that gives the progressive motion 
becomes stronger below than above, or above than 
below, the spout will be bent, and, the cause ceasing, 
straighten again. 

Your queries, towards the end of your paper, ap- 
pear judicious and worth considering. At present I 
am not furnished with facts sufficient to make any 
pertinent answer to them ; and this paper has already 
a sufficient quantity of conjecture. 

Your manner of accommodating the accounts to 
your hjrpothesis of descending spouts is, I own, in- 
genious, and perhaps that h3rpothesis may be true. 
I will consider it farther; but as yet I am not satis- 
fied with it, though hereafter I may be. 

Here you have my method of accotmting for the 
principal phenomena, which I submit to your candid 
examination. 

And as I now seem to have almost written a book 
instead of a letter, you will think it high time I 
should conclude, which I b^ leave to do, with as- 
suring you that I am, Sir, &c., 

B. Franklin. 



XCVI 

TO JAMES BOWDOIN 

Philadelphia, 28 February, 1753. 

Dear Sir: — ^The enclosed is a copy of a letter 
and some papers I received lately from a friend, of 
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which I have struck off fifty copies by the press to 
distribute among my ingenious acquaintanoe in 
North America, hoping some of them will make the 
observations proposed. The improvement of geo- 
graphy and astronomy is the common concern of all 
poUte nations, and I trust our country will not miss 
the opportunity of sharing in the honor to be got on 
this occasion. The Frendi originals are despatched 
by express overland to Quebec. I doubt not but 
you will do what may Ue in your power to promote 
the making these observations in New England, and 
that we may not be excelled by the American 
French either in diligence or accuracy. We have 
here a three-foot reflecting telescope and other 
proper instruments, and intend to observe at our 
Academy, if the weather permit. You will see by 
our Almanac that we have had this transit under con- 
sideration before the arrival of these French letters.' 

Dr. Colden's book was printed in England last 
simimer, but not to be published till the meeting of 
Parliament. I have one copy, however, which I 
purpose shortly to send you. 

With great esteem and respect, I am, Sir, 
Your most himible servant, 

B. Franklin. 

* The paper alluded to, of which fifty copies were struck off for dis- 
tribution, was entitled, Letters relating to a Transit of Mercury over the 
5tt», which is to happen May 6, 1753. 
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XCVII 

TO JARBD ELIOT 

Philadblpbia, I a April, 1753. 

Dbar Sir: — ^I received your favor of March 26ih, 
and ihank you for communicating to me the very 
ingenious letter irom your friend, Mr. Todd, with 
whom, if it may be agreeable to him, I would gladly 
entertain a correspondence. I shall consider his 
objections till next post. 

I thank you for your hint concerning the word 
adhesion, which should be defined. When I speak 
of particles of water adhering to particles of air, I 
mean not a firm adhesion, but a loose one, like that 
of a drop of water to the end of an icicle before 
freezing. The firm adhesion is after it is frozen. 

I conceive that the original constituent particles 
of water are perfectly hard, round, and smooth. If 
so, there must be interstices, and yet the mass in- 
compressible. A box filled with small shot has 
many interstices, and the shot may be compressed, 
because they are not perfectly hard. If they were, 
the interstices would remain the same, notwithstand- 
ing the greatest pressure, and would admit sand, as 
water admits salt. 

Our vessel, named the Argo, is gone for the north- 
west passage; and the captain has borrowed my 
Journals of the last voyage, except one volume of a 
broken set, which I send you. I enclose a letter from 
otir friend, Mr. Collinson, and am promised some 
speltz, which I shall send per next post. 

The Tatler tells us of a girl who was observed to 
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grow suddenly proud, and none cotild guess the 
reason, till it came to be known that she had got on 
a pair of new silk garters. Lest you should be puz- 
zled to guess the cause, when you observe any thing 
of the kind in me, I think I will not hide my new 
garters tmder my petticoats, but take the freedom 
to show them to you, in a paragraph of our friend 
Collinson's last letter, viz. — But I ought to mortify, 
and not indulge, this vanity; I will not transcribe 
the paragraph, yet I cannot forbear. 

" If any of thy friends," says Peter, " shotdd take 
notice that thy head is held a little higher up than 
formerly, let t^em know: when the grand monarch 
of France strictly commands the Ahh6 Maz6as to 
¥nite a letter in the politest terms to the Royal 
Society, to rettim the King's thanks and compli* 
ments in an express manner to Mr. Franklin of 
Pennsylvania, for his useful discoveries in electricity, 
and application of the pointed rods to prevent the 
terrible effects of thunder-storms, I say, after all 
this, is not some allowance to be made, if thy crest 
is a little elevated? There are four letters contain- 
ing very curious experiments on thy doctrine of 
points and its verification, which will be printed in 
the new Transactions. I think, now I have stuck a 
feather in thy cap, I may be allowed to conclude in 
wishing thee long to wear it. Thine, P. Collinson." 

On reconsidering this paragraph, I fear I have not 
so much reason to be proud as the girl had; for a 
feather in the cap is not so useful a thing, or so ser- 
viceable to the wearer, as a pair of good silk garters. 
The pride of man is very differently gratified; and 
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had his Majesty sent me a marshal's staff, I think I 
could scarce have been so proud of it as I am of your 
esteem, and of subscribing myself, with sincerity, 
dear Sir, 
Your affectionate friend and humble servant, 

B. Franklin. 



XCVIII 



TO JAMES BOWDOIN 

Philadblpria, za April, 1753. 

Sir: — I have shipped eighteen glass jars in casks 
well packed, on board Captain Branscombe for Bos- 
ton; six of them are for you, the rest I tmderstand 
are for the College. Leaf tin, such as they use in 
silvering looking-glasses, is best to coat them with; 
they should be coated to within about four or five 
inches of the brim. Cut the tin into pieces of the 
form here represented, and they will r 
comply better with the bellying of 
the glass; one piece only should be 
round to cover the bottom; the . 
same shapes will serve the inside. I v 




had not conveniency to coat them for you, and 
feared to trust anybody else, Mr. Kinnersley being 
abroad in the West Indies. To make the pieces 
comply the better, they may be cut in two where the 
cross Unes are. They reach from the top to the edge 
of the round piece which covers the bottom. I place 
them in loose rims of scabboard, something like a 
small sieve, in which they stand very well. If you 
charge more than one ^ or two togetheri pray take 
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care how you expose your head to an accidenta] 
stroke; for, I can assure you from experience, one is 
sufficient to knock a stout man down; and I believe 
a stroke from two or three, in the head, would kill 
him. 

Has Dr. Cdlden's new book reached you in Bos- 
ton? K not, I will send it to you. 

With great respect, I am. Sir, 

Your most humble servant, 

B. Franklin. 



P. S. — ^The glass-maker bemg from home, I can- 
not now get the accotmt. The tin is laid on with 
common paste, made of flour and water boiled to- 
gether, and the pieces may lap over each other a 
Uttle. 



XCIX 

TO WILLIAM SMITH' 

Philadblphia, 19 April, '7 53* 

Sir: — ^I received your favor of the nth instant, 
with your new piece on Education,' which I shall 

> As early as 1743, Franklin had endeavored to procure the estab- 
lishment of an Academy in Philadelphia. His efforts were not success- 
ful till 1749, when, chiefly throtigh his instnmientality, the Academy 
was instituted and went into operation. Franklin was chosen the 
first president of the Board of Trustees. From this institution arose, 
first the College of Philadelphia, and afterwards the present University 
of Pennsylvania. The Reverend William Smith was appointed Pro- 
vost of the Academy in 1754, and he filled that office, at the head of 
the Academy and College successively, for the period of thirty-seven 
years, till the University was fotmded in 179 1. A full account of 
these institutions, in their various stages, may be seen in Wood's His- 
tory of the University of Pennsylvania, contained in the third volume of 
the Memoirs of the Historical Society of Pennsylvania, 

* A General Idea of the College of Mirania. — Stubbs. 
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carefully peruse, and give you my sentiments of it, 
as you desire, by next post. 

I believe the young gentlemen, your pupils, may 
be entertained and instructed here in mathematics 
and philosophy to satisfaction. Mr. Alison,' who 
was educated at Glasgow, has been long accustomed 
to teach the latter, and Mr, Grew " the former, and I 
think their pupils make great progress. Mr. Alison 
has the care of the Latin and Greek school; but as 
he has now three good assistants,^ he can very well 
afford some hours every day for the instruction of 
those who are engaged in higher studies. The 
mathematical school is pretty well furnished with 
instruments. The English Library is a good one, 
and we have, belonging to it, a middling apparatus 
for experimental philosophy, and purpose speedily 
to complete it. The Loganian Library, one of the 
best collections in America, will shortly be opened; 
so that neither books nor instruments will be want- 
ing; and as we are determined always to give good 
salaries, we have reason to believe we may have 
always an opportunity of choosing good masters; 
upon which, indeed, the success of the whole de- 
])ends. We are obliged to you for your kind offers 
in this respect, and when you are settled in England 
we may occasionally make use of your friendship and 
judgment. 

< The Rev. Prancu Alison, afterwards Vioe-Provost of the College in 
Philadelphia. — Stubbr. 

* Theophiltis Grew, afterwards Professor of Mathematics in the Col- 
lege. — Stubbr. 

3 Those assistants were at that time Chailes Thomson, afterwards 
Secretary of Congress, Paul Jackson, and Jacob Duch^.— Stubbr. 
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If it suits your convenience to visit Philadelphia 
before your return to Europe, I shall be esctremely 
glad to see and converse wiHi you here, as well as to 
correspond with you after your settlement in Eng- 
land. For an acquaintance and communication 
with men of learning, virtue, and public spirit is one 
of my greatest enjo5rments. 

I do not know whether you ever happened to see 
the first proposals I made for erecting this Academy. 
I send them enclosed. They had, however imper- 
fect, the desired success, being followed by a sub- 
scription of four thousand pounds towards carryii^ 
them into execution. And as we are fond of re- 
ceiving advice, and are daily improving by experi- 
ence, I am in hopes we shall, in a few years, see a 
perfect institution. I am, very respectfully, &c., 

B. Franklin. 



TO WILLIAM SMITH 

Philadelphia, 3 May, 1753. 

Sir: — Mr. Peters has just now been with me, and 
we have compared notes on your new piece. We 
find nothing in the scheme of education, however 
excellent, but what is, in our opinion, very practic- 
able. The great difficulty will be to find the Aratus • 

* The name given to the principal or head of the ideal college, the 
system of education in which has nevertheless been nearly realized, or 
followed as a model, in the College and Academy of Philadelphia and 
some other American seminaries for many years past.-^TUBBR. 
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and other suitable persons to carry it into execution; 
but such may be had if proper encouragement be 
given. We have both received great pleasure in the 
perusal of it. For my part, I know not when I have 
read a piece that has more affected me; so noble and 
just are the sentiments, so warm and animated the 
language, yet, as censure from your friends may be 
of more use, as well ^ more agreeable, to you than 
praise, I ought to mention that I wish you had 
omitted, not only the quotation from the Review;^ 
which you are now justly dissatisfied with, but those 
expressions of resentment against your adversaries, 
in pages 65 and 79. In such cases, the noblest vic- 
tory is obtained by neglect and by shining on. 

Mr. Allen has been out of town these ten days, 
but before he went he directed me to procure him 
six copies of your piece. Mr. Peters has taken ten. 
He purposed to have written to you, but omits it, as 
he expects so soon to have the pleasure of seeing you 
here. He desires me to present his affectionate com- 
pliments to you, and to assure you that you will be 
very welcome to him. I shall only say that you may 
depend on my doing all in my power to make your 
visit to Philadelphia agreeable to you. I am, &c., 

B. Franklin. 

> The quotatiQii aUtsded to (from the London Monthly RevUw for 
1749) was jtidged to reflect too severely on the discipline and govern- 
ment of the English Universities of Oxford and Cambridge, and was 
exptmged from the following editions of this woric — Stubbr. 
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CI 

TO PETER COLLINSON 

Phiuldblfhia, 9 Ifay, 1753. 

Sir: — ^I fhank you for the kind and judicious re- 
marks you have made on my little piece. I have 
often observed with wonder that temper of the 
poorer English laborers which you mention, and ac- 
knowledge it to be pretty general. When any of 
them happen to come here, where labor is much 
better paid than in England, their industry seems to 
diminish in equal proportion. But it is not so with 
the German laborers; they retain the habitual in- 
dustry and frugality they bring with them, and re- 
ceiving higher wages, an accumulation arises that 
makes them all rich. When I consider that the Eng- 
lish are the offspring of Germans; that the climate 
they live in is much of the same temperattire, and 
when I see nothing in nature that should create this 
difference, I am tempted to suspect it must arise 
from the constitution ; and I have sometimes doubted 
whether the laws peculiar to England, which compel 
the rich to maintain the poor, have not given the 
latter a dependence that very much lessens the care 
of providing against the wants of old age. 

I have heard it remarked that the poor in Protest- 
ant cotmtries, on the continent of Europe, are 
generally more industrious than those of Popish 
countries. May not the more numerous founda- 
tions in the latter for relief of the poor have some 
effect towards rendering them less provident? To 
relieve the misf orttmes of our fellow creattires is con- 
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curring with the Deity; it is godlike; but if we pro- 
vide encouragement for laziness, and support for 
folly, may we not be found fighting against the order 
of God and nattu'e, which perhaps has appointed 
want and misery as the proper punishments for, and 
cautions against, as well as necessary consequences 
of, idleness and extravagance? Whenever we at- 
tempt to amend the scheme of Providence, and to 
interfere with the government of the world, we had 
need be very circumspect, lest we do naore harm than 
good. In New England they once thought black- 
birds useless, and mischievous to the com. They 
made efforts to destroy them. The consequence was, 
the blackbirds were diminished; but a kind of worm, 
which devotu^ their grass, and which the black- 
birds used to feed on, increased prodigiously ; then, 
finding their loss in grass much greater than their 
saving in com, they wished again for their blackbirds. 
We had here some years since a Transylvanian 
Tartar, who had travelled much in the East, and 
came hither merely to see the West, intending to 
go home through the Spanish West Indies, China, 
&c. He asked me one day, what I thought might be 
the reason that so many and such ntmierous nations, 
as the Tartars in Europe and Asia, the Indians in 
America, and the Negroes in Africa, continued a 
wandering, careless life, and refused to live in cities, 
and cultivate the arts they saw practised by the 
civilized parts of mankind? While I was consider- 
ing what answer to make him he said, in his broken 
English: "God make man for Paradise. He make 
him for live lazy. Man make God angry. God turn 
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fg e Uii^s tfiat mainteriance allowed white tiiy are able 
to work, or alitde diamp they suppose nttnuliiig it, 
that can induce them to work at all; and what they 
do win only be from hand to month. 

The proneness of human nature to a Hf e of ease, 
of freedom from care and labor, appears strongly in 
the little success that has hitherto attended every 
attempt to civilize our American Indians. In their 
present way of living, almost all their wants are 
supplied by the spontaneous productions of nature, 
with the addition of very little labor, if hunting and 
fishing may indeed be called labor, where game is 
so plenty. They visit us frequently, and see the 
advantages that arts, sciences, and compact societies 
procure us. They are not deficient in natural imder- 
standing; and yet they have never shown any in- 
clination to change their manner of life for ours, or 
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to learn any of our arts. When an Indian child has 
been brought up among us» taught our language, and 
habituated to our customs, yet if he goes to see his 
relatives, and makes one Indian ramble with them» 
there is no persuading him ever to return. And 
that this is not natural to them merely as Indians* 
but as men, is plain from this, that when white per- 
sons, of either sex, have been taken prisoners by the 
Indians, and lived awhile with them, though ran- 
somed by their friends, and treated with all imagin- 
able tenderness to prevail with them to stay amoi^ 
the English, yet in a short time they become dis- 
gusted with our manner of life, and the care and 
pains that are necessary to support it, and take the 
first opportunity of escaping again into the woods, 
from whence there is no redeeming them. One in- 
stance I remember to have heard, where the person 
was brought home to possess a good estate; but, 
finding some care necessary to keep it tc^ether, he 
relinquished it to a younger brother, reserving to 
himself nothing but a gun and a match-coat, with 
which he took his way again into the wilderness. 

So that I am apt to imagine that dose societies, 
subsisting by labor and art, arose first not from 
choice but from necessity, when numbers being 
driven by war from their hunting grounds, and pre- 
vented by seas, or by other nations, from obtaining 
other hunting grounds, were crowded together into 
some narrow territories, which without labor could 
not afford them food. However, as matters now 
stand with us, care and industry seem absolutely 
necessary to our well-being. They should therefore 
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have every encouragement we can invent, and not 
one motive to diligence be subtracted; and the sup- 
port of the poor shouldnot be by maintaining them 
in idleness, but by emplo3ring them in some kind of 
labor suited to their abiUties of body, as I am in- 
formed b^;ins to be of late the practice in many 
parts of England, where workhouses are erected for 
that purpose. If these were general, I should think 
the poor would be more careful, and work voluntarily 
to lay up something for themselves against a rainy 
day, ratiier than nm the risk of being obliged to 
work at the pleasure of others for a bare subsistence, 
and that too under confinement. 

The little value Indians set on what we prize so 
highly, under the name of learning, appears from a 
pleasant passage that happened some years sinoe, at 
a treaty between some colonies and the Six Nations. 
When every thing had been settled to the satisfaction 
of both sides, and nothing remained but a mutual 
exchange of civilities, the English Commissioners told 
the Indians that they had in their country a college 
for the instruction of youth, who were there taught 
various languages, arts, and sciences ; that there was 
a particular foimdation in favor of the Indians to 
defray the expense of the education of any of their 
sons who should desire to take the benefit of it ; and 
said, if the Indians would accept the offer, the Eng- 
lish would take half a dozen of their brightest lads, 
and bring them up in the best manner. The Indians, 
after consulting on the proposals, replied, that it was 
remembered that some of their youths had formerly 
been educated at that coU^e, but that it had been 
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observed fhat for a long time after they returned to 
their friends they were absolutely good for nothif^; 
hemg neither acquainted with the true method of 
IdUing deer, catching beavers, or surprisii^ an 
enemy. The proposition they looked on, however, 
as a mark of kindness and good will of the English 
to the Indian nations, which merited a grateful re- 
turn; and therefore, if the English gentlemen would 
send a dozen or two of their children to Onondaga, 
the Great Council would take care of their education, 
bring them up in what was really the best manner, 
and make men of them. 

I am perfectly of your mind, that measures of 
great temper are necessary with the Germans; and 
am not without apprehensions, that, through their 
indiscretion, or ours, or both, great disorders may 
one day arise among us. Those who come hither 
are generally the most stupid of their own nation, 
and, as ignorance is often attended with credulity 
when knavery would mislead it, and with suspicion 
when honesty would set it right; and as few of the 
English understand the German language, and so 
cannot address them either from the press or the 
pulpit, it is almost impossible to remove any preju- 
dices they may entertain. Their clergy have very 
little influence on the people, who seem to take a 
pleasure in abusing and discharging the minister on 
every trivial occasion. Not beii^ used to liberty, 
they know not how to make a modest use of it. And 
as Kolben says of the young Hottentots, that they 
are not esteemed men until they have shown their 
manhood by heating their mothers^ so these seem not 
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to think themselves free, till they can feel their 
liberty in abusing and insulting their teachers. 
Thus they are under no restraint from ecclesiastical 
government; they behave, however, submissively 
enough at present to the civil government, which I 
wish they may continue to do, for I remember when 
they modestly declined intermeddling in our elec- 
tions, but now they come in droves and carry all 
before them, except in one or two counties. 

Few of their children in the country know English. 
They import many books from Germany; and of the 
six printing-houses in the province, two are entirely 
German, two half German half English, and but two 
entirely English. They have one German news- 
paper, and one half-German. Advertisements, in- 
tended to be general, are now printed in Dutch and 
English. The signs in our streets have inscriptions 
in both languages, and in some places only German. 
They begin of late to make all their bonds and other 
leg^ instruments in their own language, which 
(though I think it ought not to be) are allowed good 
in our courts, where the German business so increases 
that there is continued need of interpreters; and I 
suppose in a few years they will also be necessary in 
the Assembly, to tell one half of our legislators what 
the other half say. 

In short, unless the stream of their importation 
could be turned from this to other colonies, as you 
very judiciously propose, they will soon so outntmi- 
ber us that all the advantages we have will, in my 
opinion, be not able to preserve our language, and 
even our government will become precarious. The 
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French, who watch all advantages, are now them- 
selves making a German settlement, back of us, in 
the Illinois country, and by means of these Germans 
tkey may in time come to an understanding with 
ours; and, indeed, in the last war, our Germans 
showed a general disposition, that seemed to bode 
us no good. For, when the English, who were not 
Quakers, alarmed by the danger arising from the 
defenceless state of our country, entered unani- 
mously into an association, and within this govern- 
ment and the Lower Counties raised, armed, and 
disciplined near ten thousand men, the Germans, 
except a very few in proportion to their number, 
refused to engage in it, giving out, one amongst 
another, and even in print, that, if they were quiet, 
the French, should they take the country, would not 
molest them; at the same time abusing the Phila- 
delphians for fitting out privateers against the enemy, 
and representing the trouble, hazard, and expense 
of defending the province, as a greater inconvenience 
than any that might be expected from a change of 
government. Yet I am not for refusing to admit 
them entirely into our colonies. All that seems to 
me necessary is, to distribute them more equally, 
mix them with the English, establish English schools 
where they are now too thick settled, and take 
some care to prevent the practice, lately fallen into 
by some of the ship-owners, of sweeping the German 
gaols to make up the number of their passengers. I 
say I am not against the admission of Germans in 
general, for they have their virtues. Their industry 
and frugality are exemplary. They are excellent 
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husbandmen, and contribute greatly to the improve- 
ment of a country. 

I pray God to preserve long to Great Britain the 
English laws, manners, liberties, and religion* Not- 
withstanding the complaints so frequent in your 
public papers, of the prevailing corruption and de- 
generacy of the people, I know you have a great deal 
of virtue still subsisting among you; and I hope the 
constitution is not so near a dissolution as some seem 
to apprehend. I do not think you are generally be- 
come such slaves to your vices, as to draw down the 
justice Milton speaks of, when he says, that > 
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TO PETBR COLUNSON 

THB 8BA AND LIOHTNINO 

Philadblphia, — September. 1753. 

Sir: — In my former paper on this subject, written 
first in 1747, enlarged and sent to England in 1749, 
I considered the sea as the grand source of hghtning, 

< This letter was first printed in the GentUtnan*s Magassine for Janu- 
ary, 1834, as contained in the Diary of Mr. Thomas Green. The 
person who communicated it to the Magazine says the original manu- 
script, from which he transcribed the letter, ends thus abruptly, and 
that the remainder could not be recovered. He conjectures that the 
words of Milton, alluded to by the writer are the following: 

"Yet sometimes nations will decline so low 
From virtue, which is reason, that no wrong 
But justice, and some fatal ctirse annex'd. 
Deprives them of their outward liberty. 
Their inward lust.' 

Paradise Lost, xiL, 97. 
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imagining its luminous appearance to be owing to 
electric fire, produced by friction between the par- 
ticles of water and those of salt. 

Living far from the sea, I had then no opportunity 
of making experiments on the sea water, and so 
embraced this opinion too hastily. For, in 1750 and 
1751, being occasionally on the seacoast, I found, by 
experiments, that sea water in a bottle, though at 
first it would by agitation appear luminous, yet in a 
few hours it lost that virtue; hence and from this, 
that I could not by agitating a solution of sea salt 
in water produce any light, I first b^an to doubt of 
my former hjrpothesis, and to suspect that the lu- 
minous appearance in sea water must be owing to 
some other principles. 

I then considered whether it were not possible that 
the particles of air, being electrics per se, might, in 
hard gales of wind, by their friction against trees, 
hills, buildings, &c., as so many minute electric 
globes, rubbing against non-electric cushions, draw 
the electric fire from the earth, and that the rising 
vapors might receive that power from the air, and 
by such means the clouds become electrified. 

If this were so, I imagined that by forcing a con- 
stant violent stream of air against my prime con- 
ductor, by bellows, I should electrify it negatively; 
the rubbing particles of air drawing from it i)art of 
its natural quantity of the electric fluid. I accord- 
ingly made the experiment, but it did not succeed. 

In September, 1752, I erected an iron rod to draw 
the lightning down into my house, in order to make 
some experiments on it, with two bells to give notice 

VOL. II,— 37. 
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when the rod should be electrified; a contrivanoe 
obvious to every electrician. 

I fotind the bells rang sometimes when there was 
no lightning or thunder, but only a dark doud over 
the rod; that sometimes, after a flash of lightning 
they would suddenly stop; and, at other times, 
when they had not rtuig before, they would, after a 
flash, suddenly begin to ring; that the electricity was 
sometimes very faint, so that, when a small spark 
was obtained, another could not be got for some 
time after; at other times the sparks would follow 
extremely qtiick, and once I had a continual stream 
from bell to bell, the size of a crow-quill; even during 
the same gust there were considerable variations. 

In the winter following I conceived an experiment, 
to try whether the clouds were electrified positively 
ornegatively; but my pointed rod, with its apparatus, 
becoming out of order, I did not refit it till towards 
the spring, when I expected the warm weather would 
bring on more frequent thunder-douds. 

The experiment was this; to take two phials; 
charge one of them with lightning from the iron rod, 
and give the other an equal charge by the electric 
glass globe, through the prime conductor; when 
charged, to place them on a table within three or 
four inches of each other, a small cork ball being 
suspended by a fine silk thread from the ceiling so 
as it might play between the wires. If both bottles 
then were electrified positively, the ball, being at- 
tracted and repelled by one, must be also repelled 
by the other. If the one positively, and the other 
negatively, then the ball would be attracted and 
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repelled alternately by each, and continue to play 
between them as long as any considerable charge 
remained. 

Being very intent on making this experiment, it 
was no small mortification to me that I happened to 
be abroad during two of the greatest thunder-storms 
we had early in the spring; and though I had given 
orders in the family that if the bells rang when I was 
from home they should catch some of tiie lightning 
for me in electrical phials, and they did so, yet it was 
mostly dissipated before my return ; and in some of 
the other gusts, the quantity of lightning I was able 
to obtain was so small, and the charge so weak, that 
I could not satisfy myself; yet I sometimes saw 
what heightened my suspicions and inflamed my 
curiosity. 

At last, on the 12th of April, 1753, there being a 
smart gust of some continuance, I charged one phial 
pretty well with lightning, and the other equally, as 
near as I could juc^e, with electricity from my glass 
globe; and, having placed them properly, I beheld, 
with great surprise and pleasure, the cork ball play 
briskly between them, and was convinced that one 
bottle was electrized negatively. 

I repeated this experiment several times during 
the gust, and in eight succeeding gusts, always with 
the same success; and being of opinion (for reasons 
I formerly gave in my letter to Mr. Kinnersley, since 
printed in London), that the glass globe electrizes 
positively, I concluded that the clouds are always 
electrized negatively, or have always in them less 
than their natural quantity of the electric fluid. 
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Yet, notwithstanding so many experimeiits, . it 
seems I concluded too soon; for at last, June the 
6th, in a gust which continued from five o'clock 
P.M., to seven, I met with one doud that was elec- 
trized positively, though several that passed over my 
rod before, during the same gust, were in the nega- 
Hve state. This was thus discovered. 

I had another concurring experiment, which I 
often repeated, to prove the negative state of the 
clouds, viz., while the bells were ringing, I took the 
phial, charged from the glass globe, and applied its 
wire to the erected rod, considering that if the clouds 
were electrized positively, the rod, which received its 
electricity from them, must be so too; and then the 
additional positive electricity of the phial would 
make the bells ring faster; but if the clouds were in 
a negative state, they must exhaust the electric fluid 
from my rod, and bring that into the same negative 
state with themselves, and then the wire of a posi- 
tively charged phial, suppl3ring the rod with what 
is wanted (which it was obliged otherwise to draw 
from the earth by means of the pendulous brass ball 
playing between the two bells), the ringing would 
cease till the bottle was discharged. 

In this manner I quite discharged into the rod 
several phials, that were charged from the glass 
globe, the electric fluid streaming from the wire 
to the rod, till the wire would receive no spark from 
the finger; and dining this supply to the rod from 
the phial, the bells stopped ringing; but by con- 
tinuing the application of the phial wire to the rod, 
I exhausted the natural quantity from the inside 
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surface of the same phials, or, as I call it, charged 
them negatively. 

At length, while I was charging a phial by my 
glass globe, to repeat the experiment, my bells of 
themselves stopped ringing, and, after some pattse, 
b^an to ring again. But now, when I approached 
the wire of the charged phial to the rod, instead 
of the usual stream that I expected from the wire 
to the rod, there was no spark — ^not even when I 
brought the wire and the rod to touch ; yet the bells 
continued ringing vigorously, which proved to me 
that the rod was then positively electrified, as well as 
the wire of the phial, and equally so; and, conse- 
quently, that the partictdar doud then over the rod 
was in the same positive state. This was near the 
end of the gust. 

But this was a single experiment, which, however, 
destroys my first too general conclusion, and reduces 
me to this: That the clouds of a ikunder-gust are most 
commonly in a negative state of electricity, hut some- 
times in a positive state. 

The latter I believe is rare; for, though I, soon 
after the last experiment, set out on a journey to 
Boston, and was from home most part of the sum- 
mer, which prevented my making further trials and 
observations, yet Mr. Kinnersley, retiuning from 
the Islands just as I left home, pursued the experi- 
ments during my absence, and informs me that he 
always found the clouds in the negative state. 

So that, for the most part, in thunder-strokes, it 
is the earth that strikes into the clouds, and not the 
clouds that strike into the earth. 
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Those who are versed in electric experiments will 
easily conceive that the effects and appearances 
must be nearly the same in either case: the same 
explosion and the same flash between one doud and 
another, and between the clouds and mountains, 
&c. ; the same rending of trees, walls, &c., whidi the 
electric fltiid meets with in its x>£tssage; and the 
same fatal shock to animal bodies; and that pointed 
rods fixed on buildings or masts of ships, and com- 
municating with the earth or sea, must be of the 
same service in restoring the equilibrium silently be* 
tween the earth and clouds, or in conducting a flash 
or stroke, if one should be, so as to save harmless 
the house or vessel; for points have equal power to 
throw off, as to draw on, the electric fire, and rods 
will conduct up as well as down. 

But though the light gained from these experi- 
ments makes no alteration in the practice, it makes 
a considerable one in the theory. And now we as 
much need an hypothesis to explain by what means 
the clouds become negatively, as before to show how 
they become positively, electrified. 

I cannot forbear venturing some few conjectures 
on this occasion; they are what occur to me at 
present, and though future discoveries should prove 
them not wholly right, yet they may in the mean- 
time be of some use, by stirring up the curious to 
make more experiments, and occasion more exact 
disquisitions. 

I conceive, then, that this globe of earth and 
water, with its plants, animals, and buildings, have, 
diffused throughout their substance, a quantity of 
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the electric fltiid, jtist as much as they can contain, 
which I call the natural quantity. 

That this nattiral quantity is not the same in all 
kinds of common matter under the same dimensicms» 
nor in the same kind of common matter in all circum- 
stances ; but a solid foot, for instance, of one kind of 
common matter may contain more of the electric 
fluid than a solid foot of some other kind of common 
matter; and a potmd weight of the same kind of 
common matter may, when in a rarer state, contain 
more of the electric fluid than when in a denser state. 

For the electric fluid being attracted by any por- 
tion of common matter, the parts of that fluid 
(which have among themselves a mutual repulsion) 
are brought so near to each other, by the attraction 
of the common matter that absorbs them, as that 
their repulsion is equal to the condensing power of 
attraction in common matter; and then such por- 
tion of common matter will absorb no more. 

Bodies of different kinds, having thus attracted 
and absorbed what I call their natural quantity, that 
is, just as much of the electric fluid as is suited to 
their circumstances of density, rarity, and power of 
attracting, do not then show any signs of electricity 
among each other. 

And if more electric fltdd be added to one of these 
bodies, it does not enter, but spreads on the surface, 
forming an atmosphere ; and then such body shows 
signs of electricity. 

I have, in a former paper, compared common 
matter to a sponge, and the electric fluid to water; 
I beg leave once more to make use of the same 
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comparison, to illustrate farther my meaning in this 
partictdar. 

When a sponge is somewhat condensed by being 
squeezed between the fingers, it will not receive and 
retain so much water as when in its more loose and 
open state. 

If mare squeezed and condensed, some of the water 
will come out of its inner parts, and flow on the 
surface. 

If the pressure of the fingers be entirely removed, 
the sponge will not only resume what was lately 
forced out, but attract an additional quantity. 

As the sponge in its rarer state will naturally at- 
tract and absorb f9tare water, and in its denser state 
will naturally attract and absorb less water, we may 
call the quantity it attracts and absorbs in either 
state its natural quantity, the state beii^ considered. 

Now what the sponge is to water, the sanoe is 
water to the electric fluid. 

When a portion of water is in its conmion dense 
state, it can hold no more electric fluid than it has; 
if any be added, it spreads on the surface. 

When the same portion of water is rarefied into 
vapor, and forms a cloud, it is then capable of re- 
ceiving and absorbing a much greater quantity; 
there is room for each particle to have an electric 
atmosphere. 

Thus water, in its rarefied state, or in the form of 
a cloud, will be in a negative state of electricity ; it 
will have less than its natural quantity — ^that is, less 
than it is naturally capable of attracting and ab- 
sorbing in that state. 
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Such a doud, then, coming so near the earth as 
to be within the striking distance, will receive from 
the earth a flash of the electric fluid, which flash, to 
supply a great extent of doud, must sometimes con- 
tain a very great quantity of that fluid. 

Or such a doud, passing over woods of tall trees, 
may, from the points and sharp edges of their moist 
top leaves, receive silently some supply. 

A doud, beii^ by any means suppUed from the 
earth, may strike into other douds that have not 
been supplied, or not so much supplied; and those 
to others, till an equilibrium is produced among all 
the douds that are within striking distance of each 
other. 

The doud thus supplied, having parted with much 
of what it first received, may require and receive a 
fresh supply from the earth, or from some other 
doud which by the wind is brought into such a 
situation as to receive it more readily from the earth. 

Hence repeated and continual strokes and flashes, 
till the douds have all got nearly their natural quan- 
tity as clouds, or till they have descended in showers, 
and are tmited again with this terraqueous globe, 
their original. 

Thus thunder-douds are generally in a negative 
state of electridty compared with the earth, agree- 
able to most of our experiments; yet, as by one 
experiment we found a doud dectrized positively, 
I conjecture that in that case such doud, after 
having received what was, in its rare state, only its 
natural quantity ^ became compressed by the driving 
winds, or some other means, so that part of what it 
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had absorbed was forced out, and formed an electric 
atmosphere around it in its denser state. Hence it 
was capable of communicating positive electricity to 
my rod. 

To show that a body in different circumstances of 
dilatation and contraction is capable of receiving 
and retaining more or less of the electric fluid on its 
surface, I would relate the following experiment: 
I placed a dean wine-glass on the floor, and on it a 
small silver can. In the can I put about three yards 
of brass chain; to one end of which I fastened a silk 
thread, which went right up to the ceiling, where it 
passed over a pulley, and came down again to my 
hand, that I might at pleasure draw the chain up 
out of the can, extending it till within a foot of the 
ceiling, and let it gradually sink into the can again. 
From the ceiling, by another thread of fine raw silk, 
I suspended a small light lock of cotton, so as that 
when it hung perpendicularly it came in contact 
with the side of the can. Then, approaching the 
wire of a charged phial to the can, I gave it a spark 
which flowed round in an electric atmosphere; and 
the lock of cotton was repelled from the side of the 
can to the distance of about nine or ten inches. The 
can would not then receive another spark from 
the wire of the phial; but as I gradually drew up 
the chain, the atmosphere of the can diminished by 
flowing over the rising chain, and the lock of cotton 
accordingly drew nearer and nearer to the can ; and 
then, if I again brought the phial wire near the can, 
it would receive another spark, and the cotton fly 
off again to its first distance ; and thus, as the chain 
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was drawn higher, the can wotild receive more sparks ; 
because the can and extended chain were capable of 
supporting a greater atmosphere than the can with 
the chain gathered up into its belly. And that the 
atmosphere round the can was diminished by raising 
the chain, and increased again by lowering, is not 
only agreeable to reason, since tibe atmosphere of 
the chain must be drawn from that of the can, when 
it rose, and returned to it again when it fell; but was 
also evident to the eye, the lock of cotton always 
approaching the can when the chain was drawn up, 
and receding when it was let down again. 

Thus we see that increase of surface makes a body 
capable of receiving a greater electric atmosphere; 
but this experiment does not, I own, fully demon- 
strate my new hypothesis; for the brass and silver 
still continue in their solid state, and are not rare- 
fied into vapor, as the water is in clouds. Perhaps 
some future experiments on vaporized water may 
set this matter in a clearer light. 

One seemingly material objection arises to the 
new hypothesis, and it is this : if water in its rarefied 
state, as a doud, requires and will absorb more of the 
electric fluid than when in its dense state as water, 
why does it not require from the earth all its wants 
at the instant of its leaving the surface, while it is 
yet near, and but just rising in vapor? To this 
difficulty I own I cannot at present give a solution 
satisfactory to myself. I thought, however, that I 
ought to state it in its full force, as I have done, and 
submit the whole to examination. 

And I would b^ leave to recommend it to the 
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curious in this branch of natural philosophy, to re- 
peat with care and accurate observation, the expe- 
riments I have reported in this and former papers 
relating to positive and negative electricity, with such 
other relative ones as shall occur to them, that it 
may be certainly known whether the electricity 
communicated by a glass globe be really positive. 
And also I would request all who may have the 
opportunity of observing the recent effects of light- 
ning on buildings, trees, &c., that they would con- 
sider them particularly with a view to discover the 
direction. But in these examinations this one thing 
is always to be understood, viz., that a stream of the 
electric fluid passing through wood, brick, metal, 
&c., while such fluid passes in smaU quantity, the 
mutually repulsive power of its parts is confined and 
overcome by the cohesion of the parts of the body it 
passes through, so as to prevent an explosion; but 
when the fluid comes in a quantity too great to be 
confined by such cohesion, it explodes, and rends or 
fuses the body that endeavoured to confine it. If it 
be wood, brick, stone, or the like, the splinters will 
fly off on that side where there is least resistance. 
And thus, when a hole is struck through pasteboard 
by the electrified jar, if the surfaces of the paste- 
board are not confined or compressed, there will be 
a bur raised all round the hole on both sides the 
pasteboard; but if one side be confined, so that the 
bur cannot be raised on that side, it will be all raised 
on the other, which way soever the fluid was di- 
rected. For the bur round the outside of the 
hole is the effect of the explosion every way from 
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the centre of the stream, and not an effect of the 
direction. 

In every stroke of lightning, I am of opinion that 
the stream of the electric fluid, moving to restore 
the equilibrinm between the doud and the earth, does 
always previously find its passage, and mark out, 
as I may say, its own cotirse, taking in its way all the 
conductors it can find, such as metals, damp walls, 
moist wood, &c., and will go considerably out of a 
direct course for the sake of the assistance of good 
conductors; and that, in this course, it is actually 
moving, though silently and imperceptibly, before 
the explosion, in and among the conductors ; which 
explosion happens only when the conductors cannot 
dischaige it as fast as they receive it, by reason of 
their being incomplete, disunited, too small, or not 
of the best materials for conducting. Metalline rods, 
therefore, of sufficient thickness, and extending 
from the highest part of an edifice to the ground, 
being of the best materials and complete conductors, 
will, I think, secure the building from damage, either 
by restoring the equilibrium so fast as to prevent a 
stroke, or by conducting it in the substance of the 
rod as far as the rod goes, so that there shall be no 
explosion but what is above its point, between that 
and the clouds. 

If it be asked. What thickness of a metalline rod 
may be supposed sufficient? in answer, I would re- 
mark, that five large glass jars, such as I have de- 
scribed in my former papers, discharge a very great 
quantity of dectricity, which, nevertheless, will be 
all conducted round the comer of a book, by the fine 
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filleting of gold on the cover, it following the gold 
the farthest way about rather than take the shorter 
course through the cover, that not being so good a 
conductor. Now, in this line of gold, the metal is 
so extremely thin as to be little more than the color 
of gold, and on an octavo book is not in the whole an 
inch square, and, therefore, not the thirty-sixth part 
of a grain, according to M. Reaumur; yet it is suffi- 
cient to conduct the charge of five large jars, and 
how many more I know not. Now, I suppose a 
wire of a quarter of an inch diameter, to contain 
about five thousand times as much metal as there is 
in that gold line; and, if so, it will conduct the 
charge of twenty-five thousand such glass jars, 
which is a quantity, I imagine, far beyond what was 
ever contained in any one stroke of natural lightning. 
But a rod of half an inch diameter would conduct 
four times as much as one of a quarter. 

And with regard to conducting, though a certain 
thickness of metal be required to conduct a great 
quantity of electricity, and at the same time keep 
its own substance firm and unseparated, and a less 
quantity, as a very small wire, for instance, will be 
destroyed by the explosion ; yet such small wire will 
have answered the end of conducting that stroke, 
though it become incapable of conducting another. 
And, considering the extreme rapidity with which the 
electric fluid moves without exploding, when it has 
a free passage, or complete metal communication, I 
should think a vast quantity would be conducted in 
a short time, either to or from a cloud, to restore its 
equilibritmi with the earth, by means of a very 
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small wire, and, therefore, thick rods shotild seem 
not so necessary. However, as the qtiantity of 
lightning discharged in one stroke cannot well be 
measured, and in different strokes is certainly very 
various, in some much greater than in others; and 
as iron (the best metal for the purpose, being least 
apt to fuse) is cheap, it may be well enough to pro- 
vide a larger canal to guide that impetuous blast 
than we imagine necessary ; for, though one middling 
wire may be sufficient, two or three can do no harm. 
And time, with careful observations well compared, 
will at length point out the proper size to greater 
certainty. 

Pointed rods erected on edifices may likewise 
often prevent a stroke in the following manner: An 
eye so situated as to view horizontally the under side 
of a thunder-cloud, will see it very ragged, with a 
number of separate fragments, or petty clouds, one 
under another, the lowest sometimes not far from 
the earth. These, as so many stepping-stones, assist 
in conducting a stroke between the doud and a 
building. To represent these by an experiment, 
take two or three locks of fine, loose cotton ; connect 
one of them with the prime conductor by a fine 
thread of two inches (which may be sptm out of the 
same lock by the fingers), another to that, and the 
third to the second, by like threads. Turn the globe, 
and you will see these locks extend themselves to- 
wards the table (as the lower small clouds do towards 
the earth), being attracted by it; but on presenting 
a sharp point erect under the lowest, it will shrink 
up to the second, the second to the first, and all 
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together to the prime oonductor, where they will 
oontintie as long as the point continues under them. 
May not, in like manner, the small electrized clouds, 
^liiose equQibrium with the earth is soon restored by 
the point, rise up to the main body, and by that 
means occasion so large a vacancy as that the grand 
doud cannot strike in that place? 

These thoughts, my dear friend, are many of them 
crude and hasty; and if I were merely ambitious of 
aoqitiring some reputation in philosophy, I ou^ 
to keep them by me till corrected and improved by 
time and farther experience. But since even short 
hints and imperfect experiments in any new brandi 
of science, being commtmicated, have oftentimes a 
good effect in exciting the attention of the ingenious 
to the subject, and so become the occasion of more 
exact disquisition and more complete discoveries, 
you are at liberty to communicate this paper to 
whom you please; it being of more importance that 
knowledge should increase than that your friend 
should be thought an acctirate philosopher. 

B. Franklin. 
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TO JAMES BOWDOIN 

Philadelphia, i8 October, 1753. 

Dear Sir: — I recollect that I promised to send 
you Dr. Brownrigg's Treatise on Common Salt. You 
will receive it herewith. I hope it may be of use in 
the afEair of your fishery. Please to commtinicate 
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it to Captain Erwin, Mr. Pitts, Mr. Boutineau, or 
any other of your friends who may be desirous of 
seeing it. 

Since my return from Boston, I have been to otu^ 
western frontiers on a treaty with the Ohio Indians. 
They complained much of the abuses they suffer 
from our traders, and earnestly requested us to put 
the trade under some regulation. If you can pro- 
cure and send me your truckhouse law, and a par- 
ticular accotmt of the manner of executing it, with 
its consequences, &c., so that we may have the bene- 
fit of your experience, you will much oblige me; and 
if you have found it a useful law, I am in hopes we 
shall be induced to follow your good example.' 

I Mr. Bowdoin replied as foUows, in a letter dated at Boston, Novem- 
ber zath: — "Our Indians formerly (as yours now) made great com- 
plaints of the abuses they suffered from private traders, which induced 
the government to erect truckhouses for them; where they have since 
been supplied with the goods they wanted in a much better manner 
both in regard of the quality and price of them, and with more cer- 
tainty than the private traders could. The government used to put an 
advance on the goods supplied, but now they let the Indians have 
them in the small quantities they want at the same rate they are ptar- 
chased here in the wholesale way, and allow them for their peltry what 
it sells for here; and, notwithstanding, they are frequently complain- 
ing about the prices of the exchanged commodities, and say that the 
French supply them at a cheaper rate, and allow them more for their 
sldns than we do; but some allowance is to be made for this account 
of theirs. 

'* The best method we can go into, is to supply them with what they 
want at the cheapest rate possible, which will not only undermine the 
French trade with them, but in proportion thereto bring them into 
our interest and friendship against the French; for trade and com- 
merce between nation and nation, especially when carried on to mutual 
advantage, have a natural tendency to beget and confirm a mutual 
and lasting friendship. Another good effect of this method is, that it 
prevents the Indians from being concerned with private traders; for 

not being able to supply them at so low a rate as the government, the 
n. 
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My oompliments to Mrs. Bowdoin and all inquiring 

friends. With much respect and esteem, I am, dear 

Sir, &c., 

B. Franklin. 



CIV 



TO CADWALLADBR COLDBN 

Priladblfbia, 1$ October, X753- 

Sir: — ^This last summer I have enjoyed very little 
of the pleasure of reading or writing. I made a long 
journey to the eastward, which consumed ten weeks, 
and two joimieys to our western frontier; one of 
them, to meet and hold a treaty with the Ohio In- 
dians, in company with Mr. Peters and Mr. Norris.' 
I shall send you a copy of that treaty as soon as it is 
published. I should be glad to know whether the 
Act, mentioned in your History of the Five Nations, 
to prevent the people of New York from supplying 
the French with Indian goods, still subsists, and is 
duly executed.* 

I left your book with Mr. Bowdoin, in Boston. I 

Indians will not trade with them, and it is therefore a more effectual 
bar against private trade than all the laws that can be invented. 

**0\ir tnickhonses are built in form of a square, each side one hmi- 
dred and fifty feet or more, at each comer a flanker, in which is a 
couple of cannon; thr^ sides of the square are built upon to aooom- 
modate the garrison and for storehouses, the whole being sunoanded 
with palisades.** 

> This treaty, or rather conference, was held at Carlisle, in Pennsyl- 
vania, with deputies from several tribes of western Indians. See 
Sparks*s Life of Washington, ad edition, p. 35. 

' To this inquiry Mr. Golden replied, November 19th: — ** We have 
at present no law in this province for restraining the trade to na**iiin^ 
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hope you will hear from him this winter. I ob- 
served extracts from it in all the Magazines, and in 
the Monthly Review, but I see no observations on it. 
I send you herewith NoUet's book. M. Dalibard 
writes me that he is just about to publish an answer 
to it, which, perhaps, may save me the trouble. 

I hope soon to find time to finish my new Hypo- 
thesis of Thunder and Lightning, whidi I shall im- 
mediately communicate to you. I sent you, by otu^ 
friend Bartram, some meteorological conjectures for 
your amusement. When perused, please to return 
them, as I have no copy. With sincere esteem and 

respect, I am, dear Sir, &c., 

B. Franklin. 
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TO THOMAS CLAP' 

Philadblfbia, 8 November, 1753. 

Dbar Sir: — ^The first intimation I find of the new 
air-pump is in a piece of Mr. Watson's read to the 
Royal Society, February 20th, 1752, where, describ- 

exoept that by which a duty is laid on Indian goods sold out of the 
dty of Albany and applied for support of the garrison at Oswego. It 
is certain that a very considerable trade is carried on between Albany 
and Canada by means of the Caghnawaga or French Indians, all of 
them deserters from the Five Nations. When I was last at Albany, 
there were at least two hundred of them, stout yotmg fellows, at one 
time in the town. The Indians have passports ixom the governor of 
Canada, and I therefore conclude that this trade is thought beneficial 
to the French interest, and it may be a great inducement to our Indians 
to desert, by the benefit they receive from it; for none are allowed to 
be the carriers between Albany and Canada but French Indians." 
> President of Yale College. 
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ing some experiments he made in vacuo, he says: 
* The more complete the vacuum, oBteris paribus, 
the more considerable were the effects; and here I 
should not do justice to real merit were I silent in 
r^ard to Mr. Smeaton. This gentleman, with a 
genius truly mechanical, which enables him to give 
to such philosophical instruments as he executes a 
degree of perfection scarce to be found elsewhere; 
this gentleman, I say, has constructed an air-pump 
by which we are empowered to make Boyle's vacutmi 
much more perfect than heretofore. By a well con- 
ducted experiment, which admits of no doubt as to 
its truth, I have seen by this pump the air rarefied 
to one thousand times its natural state; whereas, 
commonly, we seldom arrive at above one hundred 
and fifty. As the promotion of the mechanic arts is 
a considerable object of our excellent institution, if 
this gentleman could be prevailed upon to commu- 
nicate to the Royal Society that particular con- 
struction of his air-ptmip which enables it to execute 
so much more than those commonly in use, it would 
not fail to be an acceptable present." 

So far Mr. Watson. In April following, was read 
a letter from Mr. Smeaton, in which he describes his 
improvement, and gives a draft of his ptunp; the 
whole too long to transcribe; but it appears to me 
that the machine, being rather simplified than made 
more complex, can scarce cost more than one of the 
old sort, though the price is not mentioned. By 
only turning a cock it is at pleasure made a con- 
densing engine ; an advantage the others have not. 

I have seen nothing of your searchers. Mr. Parker 
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has received Bower, but writes me that he is at a 

loss how to send it, and desires you would order 

somebody to call for it. 

I shall send the dollars for Mr. Mix per next post; 

for I fancy you will not now buy this apparatus here, 

but choose the new air-pump from England. 

With my respects to all friends, I am, &c., 

B. Franklin. 



CVI 

TO PBTBR COLLINSON 

Philadblpbia, 2$ November, 1753. 

Dear Friend : — In my last, via Virginia, I pro- 
to send you per next ship, a small philosophical 
packet ; but now, having got the materials (old let- 
ters and rough drafts) before me, I fear you will find 
it a great one. Nevertheless, as I am like to have a 
few days leisure before this ship sails, which I may 
not have again in a long time, I shall transcribe the 
whole and send it; for you will be under no necessity 
of reading it all at once, but may take it a little at a 
time, now and then of a winter evening. When you 
happen to have nothing else to do (if that ever hap- 
pens), it may afford you some amusement. 

B. Franklin. 



Proposal of an Experiment to measure the Time taken up by 
an Electric Spark in moving through any given Space. 
By James Alexander, of New York. 

RBAD AT THB ROYAL 80CIBTT, DBCBMBBR 36, 17 56. 

If I remember right, the Royal Society made one ex- 
periment to discover the velocity of the dectric fire, by a 
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wire of about four miles in lei^th, supported by sillc, and 
by turning it forwards and backwards in a field, so that 
the b^inning and end of the wire were at only the dis- 
tance of two people, the one holding the Leyden bottle 
and the beginning of the wire, and the other holding the 
end of the wire and touching the ring of the bottle; but 
by this experiment no discovery was made, oxcept that 
the velocity was extremely quick. 

As water is a conductor as well as metals, it is to be 
considered, whether the velocity of the electric fire might 
not be discovered by means of water; whether a river, or 
lain, or sea, may not be made part of the circuit throogfa 
which the electric fire passes, instead of the circuit all of 
wire, as in the above experiment. 

Whether in a river, lake, or sea, the electric fire will not 
dissipate, and not return to the bottle? or will it proceed 
in straight lines through the water the shortest course 
possible back to the bottle? 

If the last, then suppose one brook that falls into Dela- 
ware doth head very near to a brook that falls into Schuyl- 
kill; and let a wire be stretched and supported as before, 
from the head of one brook to the head of the other; and 
let the one end communicate with the water; and let one 
person stand in the other brook, holding the Leyden bot- 
tle; and let another person hold that end of the wire not 
in the water, and touch the ring of the bottle. If the 
electric fire will go as in the last question, then will it go 
down the one brook to Delaware or Schuylkill, and down 
one of them to their meeting, and up the other and the 
other brook; the time of its doing this may possibly be 
observable, and the farther upwards the brooks are chosen 
the more observable it would be. 
^^m Should this be not observable, then suppose the two 
^^^ brooks Ealling into Susquehanna and Delaware, and pro- 
^^H ceeding as before, the electric fire may, by that means. 
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make a cinniit round the North Cape of Virginia, and go 
many hundreds of miles, and in doing that, it would seem 
it must take some observable time. 

If still no observable time is found in that experiment, 
then suppose the brooks falling the one into the Ohio and 
the other into Stisquehanna or Potomac ; in that the elec- 
tric fire would have a circuit of some thousands of miles 
to go down Ohio to Mississippi, to the Bay of Mexico, 
round Florida, and round the South Cape of Virginia; 
which, I think, would give some observable time, and dis- 
cover exactly the velocity. 

But if the electric fire dissipates or weakens in the water, 
as I fear it does, these experiments will not answer. 



Ansiver to the Foregoing 

RBAD AT TBB ROTAL 80CIBTT, DBCBMBBR a6, X756 

Suppose a tube of any length, open at both ends, 
and containing a movable wire of just the same 
length that fills its bore. If I attempt to introduce 
the end of another wire into the same tube it must be 
done by pushing forward the wire it already contains, 
and the instant I press and move one end of that 
wire, the other end is also moved; and in introducing 
one inch of the same wire, I extrude, at the same 
time, an inch of the first from the other end of the 
tube. 

If the tube be filled with water, and I inject an 
additional inch of water at one end, I force out an 
equal quantity at the other in the very same instant. 

And the water forced out at one end of the tube is 
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not fhe very same water that was forced in at the 
other end at the same time; it was only in motion at 
the same time. 

The long wire, made tise of in the experiment to 
discover the velocity of the electric fluid, is itself 
filled with what we call its natural quantity of that 
fluid, before the hook of the Ley den bottle is applied 
to one end of it. 

The outside of the bottle being, at the time of such 
application, ia contact with the other end of the 
wire, the whole quantity of electric fluid contained 
in the wire is, probably, put in motion at once. 

For at the instant the hook connected with the 
inside of the bottle gives out, the coating, or outside 
of the bottle, draws in a portion of that fluid. 

If such long wire contains precisely the quantity 
that the outside of the bottle demands, the whole 
will move out of the wire to the outside of the bottle, 
and the over quantity which the inside of the bottle 
contained, being exactly equal, will flow into the 
wire and remain there in the place of the quantity 
the wire had just parted with to the outside of the 
bottle. 

But if the wire be so long as that one tenth (sup- 
pose) of its natural quantity is sufficient to supply 
what the outside of the bottle demands, in such case 
the outside will only receive what is contained in one 
tenth of the wire's length, from the end next to it; 
though the whole will move so as to make room at 
the other end for an equal quantity issuing, at the 
same time, from the inside of the bottle. 

So that this experiment only shows the extreme 
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facility with which the electric fluid moves in metal; 
it can never determine the velocity. 

And, therefore, the proposed experiment (though 
well imagined and very ingenious) of sending the 
spark round through a vast length of space, by the 
waters of Susquehanna, or Potomac, and Ohio, 
would not afford the satisfaction desired, though we 
could be stu^ that the motion of the electric fluid 
would be in that tract, and not tmder ground in the 
wet earth by the shortest way. 

B. Franklin. 



Physical and Meteorological Observations, Conjectures, 

and Suppositions 

RBAD AT TBB ROYAL 80CIBTT, JUWB 3, 1 7 56 



The particles of air are kept at a distance from 
each other by their mutual repulsion. 

Every three particles, mutually and equally repel- 
ling each other, must form an equilateral triangle. 

All the particles of air gravitate towards the earth, 
which gravitation compresses them, and shortens 
the sides of the triangles; otherwise their mutual 
repellency would force them to greater distances 
from each other. 

Whatever particles of other matter (not endued 
with that repellency) are supported in air must ad- 
here to the particles of air, and be supported by 
them; for in the vacancies there is nothing they can 
rest on. 



442 The Works of [1753 

Air and water mutuaUy attxact eadi other. Hence 
water will dissolve in air, as salt in water. 

The specific gravity of matter is not altered by 
dividing the matter, though the superficies be in- 
creased. Sixteen leaden bullets, of an ounce esuch^ 
weigh as much in water as one of a pound, whose 
superficies is less. 

Therefore the supporting of salt in water is not 
owing to its superficies being increased. 

A lump of salt, though laid at rest at the bottom 
of a vessel of water, will dissolve therein, and its 
parts move every way, till equally diffused in the 
water; therefore there is a mutual attraction be- 
tween water and salt. Every particle of water as- 
sumes as many of salt as can adhere to it; when 
more is added, it precipitates, and will not remain 
suspended. 

Water, in the same manner, will dissolve in air, 
every particle of air assuming one or more particles 
of water. When too much is added, it precipitates in 
rain. 

But there not being the same contiguity between 
the particles of air as of water, the solution of water 
in air is not carried on without a motion of the air, 
so as to cause a fresh accession of dry particles. 

Part of a fluid, having more of what it dissolves, 
will communicate to other parts that have less. 
Thus, very salt water, coming in contact with fresh, 
communicates its saltness till all is eqtial, and the 
sooner, if there is a little motion of the water. 

Even earth will dissolve or mix with air. A 
stroke of a horse's hoof on the groimd in a hot, dusty 
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road will raise a doud of dust that shall, if there be a 
light breeze, expand every way, till, perhaps, near as 
big as a common house. It is not by mechanical 
motion commxmicated to the particles of dust by the 
hoof that they fly so far, nor by the wind that they 
spread so wide; but the air near the ground, more 
heated by the hot dust struck into it, is rarefied and 
rises, and in rising mixes with the cooler air, and 
commxmicates of its dust to it, and it is at length so 
diffused as to become invisible. Quantities of dust 
are thus carried up in dry seasons; showers wash it 
from the air, and bring it down again. For, water 
attracting it stronger, it quits the air and adheres to 
the water. 

Air, suffering continual changes in the degrees of 
its heat from various causes and circumstances, and, 
consequently, changes in its specific gravity, must 
therefore be in contintial motion. 

A small quantity of fire mixed with water (or de- 
gree of heat therein) so weakens the cohesion of its 
particles that those on the surface easily quit it, and 
adhere to the particles of air. 

A greater degree of heat is required to break the 
cohesion between water and air. 

Air moderately heated will support a greater quan- 
tity of water invisibly than cold air; for its particles 
being by heat repelled to a greater distance from 
each other, thereby more easily keep the particles of 
water that are annexed to them from running into 
cohesions that would obstruct, refract, or reflect the 
light. 

Hence, when we breathe in warm air, though the 



444 The Works of [1753 

same qttantity of moisture may be taken up from 
the lungs, as when we breathe in cold air, yet that 
moisture is not so visible. 

Water being extremely heated, that is, to the de- 
gree of boiling, its particles in quitting it so repd 
each other, as to take up vastly more space than be- 
fore, and by that repellency support themselves, ex- 
pelling the air from the space they occupy. That 
degree of heat being lessened, they again mutually 
attract; and having no air particles mixed to adhere 
to, by which they might be supported and kept at a 
distance, they instantly fall, coalesce, and become 
water again. 

The water commonly difftised in our atmosphere 
never receives such adegree of heat from the sun, or 
other cause, as water has when boiling; it is not there- 
fore supported by such heat, but by adhering to air. 

Water being dissolved in and adhering to air, that 
air will not readily take up oil, because of the mutual 
repellency between water and oil. 

Hence cold oils evaporate but slowly, the air hav- 
ing generally a quantity of dissolved water. 

Oil being heated extremely, the air that approaches 
its surface will be also heated extremely; the water 
then quitting it, it will attract and carry off oil, which 
can now adhere to it. Hence the quick evaporation 
of oil heated to a great degree. 

Oil being dissolved in air, the particles to which it 
adheres will not take up water. 

Hence the suffocating nature of air impregnated 
with burnt grease, as from snuffs of candles and the 
like. A certain quantity of moisttire should be 
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every moment dischai^ed and taken away from the 
Itings; air that has be^n frequently breathed is al- 
ready overloaded, and for that reason can take no 
more, so will not answer the end. Greasy air re- 
fuses to touch it. In both cases suffocation for want 
of the discharge. 

Air will attract and support many other sub- 
stances. 

A particle of air loaded with adhering water, or 
any other matter is heavier than before, and would 
descend. 

The atmosphere supposed at rest, a loaded de* 
scending particle must act with a force on the 
particles it passes between, or meets with, sufficient 
to overcome, in some d^;ree, their mutual repellency, 
and push them nearer to each other. 

A Thus, supposing the particles A, 

B, C, D, and the other near them, to 
p B c G be at the distance caused by their 
mutual repellency (confined by their 

common gravity), if A would de- 

scend to £, it must pass between 
D B and C; when it comes between 

O O O O J5 and C, it wfll be nearer to them 
B than before, and must either have 

pushed them nearer to F and G, contrary to their 
mutual repellency, or pass through by a force ex- 
ceeding its repellency with them. It then approaches 
Dy and, to move it out of the way, must act on it 
with a force sufficient to overcome its repellency 
with the two next lower particles, by which it is kept 
in its present situation. 
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Every particle of air, therefore, will bear any load 
mferior to the force of these repulsions. 

Hence the support of fogs« mists, clouds. 

Very warm air, dear, though supporting a very 
great quantity of moisture, will grow turbid and 
cloudy on the mixture of a colder air, as foggy, 
turbid air will grow dear by warming. 

Thus the sun, shining on a morning fog, dissipates 
it; douds are seen to waste in a sunshiny day. 

But cold condenses and renders visible the vapor; 
a tankard or decanter filled with cold water will 
condense the moisture of warm, dear air on its out- 
side, where it becomes visible as dew, coalesces into 
drops, descends in little streams. 

The sun heats the air of our atmosphere most near 
the siuface of the earth; for there, besides the direct 
rajrs, there are many reflections. Moreover the 
earth, itself being heated, conmiunicates of its heat 
to the neighbouring air. 

The higher r^ons, having only the direct rays of 
the sun passing through them, are comparativdy 
very cold. Hence the cold air on the tops of moim- 
tains, and snow on some of them all the year, even 
in the torrid zone. Hence hail in summer. 

If the atmosphere were all of it (both above and 
below) always of the same temper as to cold or 
heat, then the upper air would always be rarer than 
the lower, because the pressure on it is less; con- 
sequently lighter, and therefore would keep its 
place. 

But the upper air may be more condensed by 
cold than the lower air by presstire ; the lower more 
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expanded by heat than the upper, for want of pres- 
sure. In such case the upper air will become the 
heavier, the lower the lighter. 

The lower r^on of air being heated and ex- 
panded heaves up and supports for some time the 
colder, heavier air above, and will continue to sup- 
port it while the equilibrium is kept. Thus water is 
supported in an inverted open glass, while the equilib- 
rium is maintained by the equal pressure upwards 
of the air below; but the equilibrium by any means 
breaking, the water descends on the heavier side and 
the air rises into its place. 

The lifted heavy, cold air over a heated country, 
becoming by any means unequally supported, or tm- 
equal in its weight, the heaviest part descends first, 
and the rest follows impetuously. Hence gusts 
after heats, and hiuricanes in hot climates. Hence 
the air of gusts and hiuricanes cold, though in hot 
climates and seasons; it coming from above. 

The cold air descending from above, as it pene- 
trates our warm r^on full of watery particles, con- 
denses them, renders them visible, forms a doud 
thick and dark, overcasting sometimes, at once 
large and extensive; sometimes, when seen at a 
distance, small at first, gradually increasing; the 
cold edge or surface of the cloud condensing the 
vapors next it, which form smaller clouds that join 
it, increase its bulk, it descends with the wind and 
its acquired weight, draws nearer the earth, grows 
denser with contintial additions of water, and dis- 
charges heavy showers. 

Small black clouds thus appearing in a dear sky, 
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in hot climates, portend storms, and warn seamen to 
hand their sails. 

The earth turning on its axis in about twenty->f our 
hours, the equatorial parts must move about fifteen 
miles in each minute; in northern and southern 
latitudes this motion is gradually less to the poles, 
and there nothing. 

If there was a general calm over the face of the 
globe, it must be by the air's moving in every part 
as fast as the earth or sea it covers. 

He that sails or rides has insensibly the same 
d^[ree of motion as the ship or coach with which he 
is connected. If the ship strikes the shore, or the 
coach stops suddenly, the motion continuing in the 
man, he is thrown forward. If a man were to jump 
from the land into a swift-sailing ship, he wotdd be 
thrown backward (or towards the stem), not having 
at first the motion of the ship. 

He that travels by sea or land towards the equinoc- 
tial, gradually acqtiires motion; from it, loses. 

But if a man were taken up from latitude 40 (where 
suppose the earth's surface to move twelve miles per 
minute) and immediately set down at the equinoc- 
tial, without changing the motion he had, his heels 
would be struck up, he would fall westward. If 
taken up from the equinoctial and set down in lati- 
tude 40, he would fall eastward. 

The air under the equator, and between the 
tropics, being constantly heated and rarefied by the 
stm, rises. Its place is supplied by air from northern 
and southern latitudes, which, coming from parts 
where the earth and air had less motion, and not 
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suddenly acquiring the quicker motion of the equa- 
torial earth,' appears an east wind blowing westward, 
the earth moving from west to east, and slipping 
tmder the air. 

Thus when we ride in a calm it seems a wind 
against us; if we ride with the wind, and faster, even 
that will seem a small 'wind against us. 

The air rarefied between the tropics, and rising, 
must flow in the higher r^on north and south. Be- 
fore it rose, it had acquired the greatest motion the 
earth's rotation could give it. It retains some de- 
gree of this motion, and descending in higher lati- 
tudes, where the earth's motion is less, will appear a 
westerly wind, yet tending towards the equatorial 
parts, to supply the vacancy occasioned by liie air of 
the lower regions flowing thitherwards. 

Hence our general cold winds are about north- 
west; our summer cold gusts the same. 

The air in sultry weather, though not cloudy, has 
a kind of haziness in it, which makes objects at a 
distance appear dull and indistinct. This haziness 
is occasioned by the great quantity of moisture 
equally diffused in that air. When, by the cold 
wind blowing down among it, it is condensed into 
clouds, and falls in rain, the air becomes purer and 
dearer. Hence, after gusts, distant objects appear 
distinct, their figures sharply terminated. 

Extreme cold winds congeal the surface of the 
earth, by carrying off its fire. Warm winds, after- 

X See a paper on this subject, by the late ingenious Mr. Hadley, in 
the Philosophical Transactions, wherein this hypothesis for explaining 
the trade-winds first appeared. — F. 
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wards blowing over that frozen surface, will be 
chilled by it. Could that frozen surface be turned 
tinder, and a warmer turned up from beneath it, 
those warm winds would not be chilled so much. 

The surface of the earth is also sometimes much 
heated by the sun; and such heated surface, not 
being changed, heats the air that moves over it. 

Seas, lakes, and great bodies of water, agitated by 
the winds, continually change surfaces; the cold 
surface in winter is turned tmder by the rolling of 
the waves, and a warmer turned up; in stunmer, the 
warm is turned under, and colder turned up. Hence 
the more equal temper of sea water, and the air over 
it. Hence, in winter, winds from the sea seem warm, 
winds from the land cold. In summer, the contrary. 

Therefore the lakes northwest of us,' as they are 
not so much frozen nor so apt to freeze as the earth, 
rather moderate than increase the coldness of our 
winter winds. 

The air over the sea being warmer, and therefore 
lighter in winter than the air over the frozen land, 
may be another cause of our general northwest 
winds, which blow off to sea at right angles from oiu" 
North American coast ; the warm, light sea air rising, 
the heavy, cold land air pressing into its place. 

Heavy fluids descending frequently form eddies or 
whirlpools, as is seen in a funnel where the water 
acquires a circular motion, receding every way from 
a centre, and leaving a vacancy in the middle, great- 
est above, and lessening downwards, like a speaking- 
trumpet, its big end upwards. 

' In Pennsylvania. 
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Air descending or ascending may form the same 
kind of eddies or whirlings, the parts of air acquiring 
a circular motion, and receding from the middle of 
the circle by a centrifugal force, and leaving there a 
vacancy, if descending, greatest above, and lessening 
downwards ; if ascending, greatest below, and lessen- 
ing upwards, like a spealdng-trumpet, standing its 
big end on the ground. 

When the air descends with violence in some 
places, it may rise with equal violence in others, and 
form both kinds of whirlwinds. 

The air, in its whirling motion receding every way 
from the centre or axis of the trumpet, leaves there 
a vacuum, which cannot be filled through the sides, 
the whirling air, as an arch, preventing ; it must then 
press in at the open ends. 

The greatest pressure inwards must be at the 
lower end, the greatest weight of the sturounding 
atmosphere being there. The air entering rises 
within, and carries up dust, leaves, and even heavier 
bodies that happen in its way as the eddy or whirl 
passes over land. 

If it passes over water, the weight of the surround- 
ing atmosphere forces up the water into the vacuity, 
part of which, by degrees, joins with the whirling 
air, and adding weight, and receiving accelerated 
motion, recedes still farther from the centre or axis 
of the trump as the pressure lessens, and at last, as 
the trump widens, is broken into small particles, and 
so united with air as to be supported by it, and be- 
come black clouds at the top of the trump. 

Thtis these eddies may be whirlwinds at land, 
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water-spouts at sea. A body of water so raised may 
be suddenly let fall when the motion, &c., has not 
strength to support it, or the whirling arch is broken 
so as to admit the air; falling in the sea it is harm- 
less, unless ships happen under it; but if in the 
progressive motion of the whirl it has moved 
from the sea over the land, and then breaks, sud- 
den, violent, and mischievous torrents are the 
consequences. 

B. Frankxin. 
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